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ABSTRACT

THREE ESSAYS ON MENTAL HEALTH AND PAIN IN THE UNITED STATES
Morgan E. Peele
Jason Schnittker
This dissertation contains three chapters on adult mental health and pain in the
contemporary United States, paying special attention to social inequalities therein. In the
first chapter I use data from the 2002-2014 National Health Interview Survey Linked
Mortality Files (NHIS-LMF) to explore sociodemographic differences in the intersection
of physical and psychological pain (referred to as the “pain–distress nexus”) and its
relationship to mortality among adults ages 25 to 64. I find the combination of both high
distress and high pain is most prevalent and most strongly predictive of mortality among
socioeconomically disadvantaged, non-Hispanic Whites. In the second chapter I use data
from the 2015, 2017, and 2019 Behavior Risk Factor Surveillance Survey (BRFSS) to
examine associations between informal caregiving and self-rated pain intensity among
middle-aged and older adults with provider-diagnosed arthritis. I find that informal
caregiving status is associated with higher pain intensity. Among informal caregivers,
caring for a spouse/partner, providing care for 5+ years, providing care for 20+
hours/week, and helping with personal care or household tasks were all linked to higher
pain intensity. Associations were stronger for male caregivers than for female caregivers.
In the third chapter, I use data from the 2002-2018 National Health Interview Survey
(NHIS) to examine and decompose trends in mental distress among non-Hispanic White
and Black adults aged 25-44 and 45-64. I find that mental distress significantly increased
over time among all groups. Steep increases in mental distress among Whites,
particularly among those aged 25-44, suggest narrowing Black-White disparities over
time. My decomposition analyses reveal that changes in population composition,
specifically the increase in heavy alcohol use and physical pain, largely explained the
increase in mental distress among Blacks, while the increase in mental distress remained
largely unexplained among Whites. Together, these three chapters illustrate the intricate
nature of inequalities in psychological and physical pain.
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PREFACE
“As pain became a sensitizing concept, a central organizing idea that recurred across the
transcripts, I began to build a glossary of pain in its many manifestations…”
~ Jennifer M. Silva in We’re Still Here: Pain and Politics in the Heart of America

More than 25 years ago in their call for a sociology of pain, Bendelow and
Williams (1995) urged sociologists to transcend the mind–body dualisms of
psychological and physical pain to more adequately capture the multidimensional and
fundamentally social nature of pain. Yet, their call remained largely unanswered until the
decline in U.S. life expectancy raised questions rising despair among American adults,
particularly socioeconomically-disadvantaged, midlife non-Hispanic Whites.
Alarm over the decline in U.S. life expectancy from 2014-2017 brought the
physical and psychological pain of a nation to the forefront of scholarly and national
media attention. In the seven years since Case (2015) coined the term “deaths of despair,”
as a shorthand for the rise in deaths from suicide, drug overdose, and alcoholic liver
disease, a literature has emerged seeking to disentangle the causes and consequences
behind the smallest improvement in U.S. life expectancy since the Influenza Pandemic of
1918.
While there remains no precise measurement of despair, it has occasionally been
used as a placeholder for an indeterminate combination of physical and psychological
pain. As described in Zola (1966), social factors are relevant to understanding the overlap
between physical and psychological pain, including the question of a split between the
two: who expresses their suffering as physical pain, who expresses their suffering as
psychological symptoms, and who expresses their suffering as both. Indeed, in her
xii

interviews with low-income residents of a former manufacturing town in Pennsylvania,
Silva (2019) describes how she had to build a “glossary of pain” in order to better
categorize participants’ “self-described emotional, existential, and physical pain” (pg.
178).
Around the same time as the emergence of the deaths of despair literature, the
biological sciences began to officially recognize that social factors may shape the
experience of physical pain. In 2020, the International Association for the Study of Pain
(IASP) updated their definition of pain for the first time since 1979. Pain was previously
defined as “an unpleasant sensory and emotional experience associated with actual or
potential tissue damage, or described in terms of such damage” (Raja et al., 2020: 1976).
In response to criticism that this definition excluded cognitive and social factors that are
integral to the experience of pain, the updated definition pain has expanded well beyond
tissue damage to one involving “biological, psychological, and social factors” (Raja et al.
2020:1977). In sum, in recent years social scientists have increasingly integrated physical
pain into their research on the social determinants of health, while clinical scientists have
increasingly integrated social factors into their research on pain.
In the following three chapters I seek to contribute to the growing literatures on
mental health, pain, and their overlap. In Chapter 1, myself and Jason Schnittker combine
the Kessler-6 scale of non-specific psychological distress and a battery of questions about
pain during the past three months to create a novel nine-category measure of pain and
distress that we call the “pain-distress nexus.” We explore the sociodemographic
patterning of this pain-distress nexus with particular attention paid to differences by raceethnicity and household income. We also examine the link between the pain-distress
xiii

nexus and all-cause mortality. Our results show that physical and psychological pain
appear to be jointly parts of a common social idiom of despair. From our results, the
group that reports the most co-occurring psychological and physical pain, and also suffers
the most from it, is non-Hispanic Whites living below the poverty line, an observation
that overlaps with findings from the deaths of despair literature.
In the second chapter, I take a slight departure from the focus on psychological
well-being to focus on a group that is particularly important in aging research—informal
caregivers. Given that the updated definition of pain emphasizes the social experience of
pain, I examine the associations between providing informal care to a friend or family
member and self-reported pain intensity among a select group of middle-aged and older
adults that share a painful diagnosis—arthritis. By exploring such relationships within a
group that is already in much pain, I hope to better understand how a stressful
responsibility such as caregiving might shape how people rate their own pain. I find that
providing informal care is associated with higher self-rated pain intensity among
respondents with arthritis. Within the sample of caregivers with arthritis, higher
caregiving burden and intensity is also associated with higher self-reported pain intensity.
Given the highly gendered nature of the caregiver health literature (Penning and Wu,
2016), I also examine whether my findings vary by caregiver gender. In contrast to many
studies from this body of literature, I find that these linkages are stronger for male
caregivers than for female caregivers. Overall, my findings suggest that additional
support is needed among informal caregivers with arthritis as they navigate caregiving
responsibilities in addition to managing their own painful condition.
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In the third chapter I consider whether the focus on the deaths of despair has
obscured deleterious trends in mental health among other demographic groups,
specifically non-Hispanic Blacks and younger adults. Although I am certainly not the
first scholar to suggest that the deaths of despair narrative may have obscured poor health
trends among other groups (see Gaydosh et al., 2019; Muennig et al., 2018), much of the
recent literature on trends in mental health has focused on middle-aged, non-Hispanic
Whites since it is the group most implicated in rising mortality trends. Therefore, I
analyze and decompose trends in mental distress among non-Hispanic White and Black
adults aged 25-44 and 45-64 over a 17-year period from 2002-2018. I find that mental
distress increased among all age and race groups over time. Steeper increases in mental
distress among Whites, particularly among those aged 25-44, suggest that Black-White
disparities in mental distress have converged over time. Decomposition analyses reveal
that changes in population composition, specifically the increase in heavy alcohol
consumption and chronic pain, explain much of the increase in mental distress over time
among Blacks, while the increase among Whites remains largely unexplained. In many
ways, results from my third chapter raise more questions than they answer. While the
strong link between physical and psychological pain is once again underscored as perhaps
different sides of the same coin—two elements in the sea of despair-related jargon—the
lack of explanations for the rise in mental distress among Whites remains puzzling.
In these chapters I seek to play a part in answering Bendelow and Williams’
(1995) call to both transcend the treatment of psychological and physical pain as
completely separate entities. I encourage future social scientists to continue tackling pain
and all of its’ manifestations.
xv
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CHAPTER 1:
THE NEXUS OF PHYSICAL AND PSYCHOLOGICAL PAIN: CONSEQUENCES
FOR MORTALITY AND IMPLICATIONS FOR MEDICAL SOCIOLOGY
Morgan Peele
Jason Schnittker
Abstract
Background: Although physical pain lies at the intersection of biology and social
conditions, a sociology of pain is still in its infancy. We seek to show how physical and
psychological pain are jointly parts of a common expression of despair, particularly in
relation to mortality.
Methods: We use the 2002 to 2014 National Health Interview Survey Linked Mortality
Files (NHIS-LMK). The analytic sample consists of 228,098 adults ages 25 to 64. We use
multinomial logistic regression and event history models explore sociodemographic
differences in the intersection of physical and psychological pain (referred to as the
“pain–distress nexus”) and its relationship to mortality.
Results: About 34% of adults in our sample report moderate/severe distress and about
28% report experiencing pain in 2+ sites. About 46% report either moderate/severe
distress or pain in 2+ sites. In total, about 15% report the “worst” combination of
moderate/severe distress and pain in 2+ sites. Results from regression models show that
differences in the pain–distress nexus appear to be largest among the “best” category of
no distress and no pain and “worst” category of moderate/severe distress and pain in 2+
sites, with non-Hispanic whites and respondents living below the poverty line having the
highest probabilities of experiencing both moderate/severe distress and pain in 2+ sites.
Results from the event history models show that the pain–distress nexus is strongly
related to mortality, with and without adjusting for chronic conditions. The pain–distress
nexus is strongly related to mortality risk among non-Hispanic whites living below the
poverty line, but not among Blacks or Hispanics.
Conclusion: The pain–distress nexus shows especially large relationships with
sociodemographic factors that have long been central to the discipline and overlap with
recent trends in mortality. Socioeconomically-disadvantaged non-Hispanic whites are
doubly disadvantaged: They are more likely to report high distress and high pain, and this
combination is more strongly related to mortality for them than for other groups.
Exploring the intersection of pain and distress helps to unite two seemingly disparate
literatures and is likely to advance each in the process.
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Preface
In 1995, Bendelow and Williams (1995) called for a sociology of pain, noting that
the study of pain, as it was then conceived, was focused largely on pain as a signal of
physical pathology, which, to their mind, promoted a constrained view of suffering. They
encouraged a more expansive and less medicalized view: one focused on pain’s
emotional elements in order to understand how pain was molded by an individual’s
sociocultural context (Bates 1987). The intervening years have seen enormous growth in
the study of pain from both the social and natural sciences. Within the natural sciences,
the definition of pain has expanded well beyond tissue damage to one involving
“biological, psychological, and social factors” (Raja et al. 2020:1977). Within the social
sciences, the importance of physical pain has grown, as well, especially in light of the
rising trends in drug and alcohol deaths and suicide, a pattern well-documented in
demography (Case and Deaton 2020; Zajacova, Grol-Prokopcyzk, and Zimmer 2021a).
However, pain has received less attention in medical sociology, which is
surprising given the discipline’s rich literature on the social determinants of health and
the open invitation within biomedicine to consider the psychosocial context of pain.
Medical sociology has not, however, overlooked physical pain entirely (Zajacova, GrolProkopcyzk, and Zimmer 2021b). In particular, an emerging set of qualitative studies
have documented how race (Hoffman et al. 2016; Pryma 2017), socioeconomic status
(Rubin et al. 2018.), and gender (Kempner 2014) shape both how physical pain is
experienced and how it is reported. Among other things, these studies underscore how the
invisibility and subjectivity of pain contributes to the social stratification of suffering,
whereby some groups (e.g., Black Americans) receive more scrutiny around their claims
2

to pain than those in more privileged positions. Since physical pain occupies an
intersubjective space between body and language, it assumes special significance in
doctor–patient interaction, as patients attempt to articulate their problems in ways others
will accept as credible. Overall, these studies provide a rationale for why pain ought to be
considered in medical sociology, especially with respect to race-ethnicity, socioeconomic
status (SES), and their intersection.
In this article, we seek to demonstrate the significance and potential for the
sociological study of pain, both in terms of its determinants and consequences. To
motivate a fruitful point of entrée for sociologists, we focus on the intersection of
physical and psychological pain, which we refer to as the “pain–distress nexus.” Nonspecific psychological distress (“distress” hereafter) is central to the sociology of mental
health. Distress refers to psychological symptoms not connected to a specific psychiatric
disorder. It reflects the more prevalent symptoms associated with psychological distress,
consistent with a mix of depression and anxiety symptoms. We seek to show how
physical pain and distress operate in tandem and ought to be considered jointly when
considering the concept of “despair,” a term now firmly connected to understanding
recent mortality trends, particularly among low-SES, non-Hispanic whites (Case and
Deaton 2020). We use the term “despair” to elaborate the intersection of psychological
and physical pain it emphasizes, lending the general moniker more conceptual precision.
We emphasize how physical and psychological pain likely reflects a common expression
of suffering, shaped by some of the same social factors, specifically race-ethnicity and
SES. We use the 2002 to 2014 National Health Interview Survey Linked Mortality Files
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to explore the social determinants and consequences of the nexus, particularly for
mortality.
Background
There is already research on the intersection of physical and psychological pain,
specifically depression, pointing to the general importance of considering physical and
psychological pain together. Both pain and depression are common and disabling
conditions. About 100 million adults in the U.S. are affected by pain, with the economic
costs associated with it—due to the combination of medical treatment and lower
productivity—exceeding those for heart disease and cancer (Gaskin and Richard 2012).
The significance of everyday pain is also high. About half of those who report pain
experience pain daily (Johannes et al. 2010). Depression, too, is common and disabling.
The lifetime prevalence of major depressive disorder is 21% and the 12-month
prevalence is 10% (Hasin et al. 2018). Nearly half of all lifetime cases of depression are
severe and cause significant impairment in work and other social roles. Depression and
pain are also highly comorbid, with as many as half of patients with pain also suffering
from depression (Kroenke et al. 2011). Those with depression also struggle with pain:
They are more likely to experience pain, have more severe pain when they do, and have
pain more frequently than those without depressive symptoms (Conejero et al. 2018).
Comorbidity between pain and depression likely reflects reciprocal relationships
between the two, though research has been uncertain about whether one pathway is more
significant than the other and, rather, has focused on highlighting their co-occurrence. At
a minimum, the association between pain and depression does not appear to be due only
to the presence of another illness determining both (IsHak et al. 2018). Some of this
4

overlap likely stems from two-way relationships, which studies have attempted to
disentangle using longitudinal data (Gambassi 2009; Kroenke et al. 2011). Studies find
almost identical percentages between patients whose pain-inducing injury followed
depression and those whose depression followed the injury (e.g., Polatin et al. 1993). But
reciprocal relationships of this sort are not driven by straightforward causal pathways,
such as the onset of one leading to the onset of another. The onset of pain can certainly
cause the onset of depression, but depression can also alter the perception of pain and, for
this reason, the severity of one likely increases the severity of the other (IsHak et al.
2018). In addition, pain is not only associated with the onset of depression, but also with
longer episodes of depression and more severe emotional and physical symptoms during
those episodes (Goesling, Clauw, and Hassett 2013). The overlap between depression and
pain is sufficiently strong that treating one is often effective in treating the other, in part,
because the experience of pain and depression may reside in similar parts of the brain
(Goesling et al. 2013; IsHak et al. 2018). Selective serotonin reuptake inhibitors (SSRIs),
for instance, are effective in treating both depression and pain (DeWall et al. 2010).
Although on their own depression and pain are linked to considerable physical
impairment, their combination appears to be especially consequential, and research is
increasingly clear that it is important not to consider one without the other (IsHak et al.
2018). The case of mortality is illustrative. Depressive symptoms are strongly predictive
of mortality (Chesney, Goodwin, and Fazel 2014). The associations between pain and
mortality, however, are less clear, with some studies (Zajacova et al. 2021b) finding that
pain increases the risk of premature death and other studies finding that such a
relationship likely reflects depression and functional impairment instead (Fernandez et al.
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2017). A general conclusion is that pain is mostly consequential insofar as it increases
depression. Depressive symptoms may increase the risk of mortality, for instance, among
patients with painful chronic conditions (Smith et al. 2014). But such studies generally do
not address the social processes behind the co-occurrence of pain and depression or how
social processes can condition their reciprocal relationships. Medical sociology is wellpositioned to address these issues, given that it already has frameworks for understanding
the social determinants of mental health.
The Social Origins of Physical and Psychological Pain
It could be argued that pain has always been a theme in sociology, especially
considering the emotional pain underlying Durkheim’s work (1897) on anomie and
suicide. Yet, at best, the theme has been implicit, and most sociological research in the
vein of anomie has shifted to focusing on psychological symptoms or behavior. A
detailed examination of the social antecedents of physical and psychological pain,
however, suggests considerable overlap. Furthermore, moving the focus to the
antecedents of pain that are further upstream could be fruitful, especially as studies call
for recognizing that pain is more than the sum of proximate causes, such as tissue
damage.
Consider the concept of social pain, which refers to the physical pain occasioned
by a loss of significant social relationships (Baum, Lee, and Dougall 2011). Social
relationships are among the strongest predictors of psychological distress and are part of
the bedrock of the sociological approach to mental health. They might also play a
significant role in pain. Interestingly, the connection between the loss of relationships and
psychological distress is so close that social rejection is often described in terms of
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feeling scarred or being wounded (MacDonald and Leary 2005). These expressions
connote physical pain as much as emotional distress. Although it is tempting to interpret
these metaphors as vivid descriptions of psychological distress, there is more to the
connection than a figure of speech: Recent evidence links the loss of relationships to an
increase in physical pain (Woods et al. 2019). Furthermore, these pathways are deep and
may have functional sources. An evolutionary approach argues that threats to social
connections are physically painful as much as psychologically painful because they are
processed through the same mental systems as threats to physical safety (MacDonald and
Leary 2005). As a signal of a threat, pain focuses attention on the source of the pain and
encourages the avoidance of circumstances that might lead to that pain in the future.
Making the connection between physical and psychological pain more explicit could
open new avenues for studying the concept of despair as a whole, especially in the
context of the social determinants of health.
Other aspects of the social environment show the same overlap between physical
and psychological pain. Economic insecurity, for instance, has been linked to increases in
both pain and psychological symptoms, in part, because it induces feelings of a lack of
control (Goldman, Glei, and Weinstein 2018; Wilkinson, Schafer, and Wilkinson 2020).
The Great Recession increased reports of physical pain, but especially among those who
were not optimistic about its resolution, suggesting a confluence of pain and depression
among those who are especially disadvantaged (Wilkinson et al. 2020). Other dimensions
of SES show similar patterns. Physical pain is common among all education groups, but
it is more prevalent and chronic among those with less than a high school degree (Dionne
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et al. 2001; Zajacova et al. 2020). This pattern, too, has been linked to less perceived
control among those with lower levels of education (Mirowsky and Ross 2007).
Education has also been linked to a lower risk of depressive symptoms and, here again, a
critical mechanism is perceived control (Goldman et al. 2018). Both physical and
psychological pain appear to be outcomes of the same social processes, though not all
groups experience both in tandem, necessitating the consideration of both together.
If physical and psychological pain represent elements of a common expression of
despair, they could illustrate the true depth of suffering, including among groups whose
psychological well-being on its own might seem paradoxical. Social factors are relevant
to understanding the overlap between physical and psychological pain, including the
question of a split between the two: who expresses their suffering as physical pain, who
expresses their suffering as psychological symptoms, and who reports both (Zola 1966).
While some groups may emphasize stoicism in the face of hardship, others may
be more likely to report their feelings of physical pain and/or psychological pain. For
example, the literature on racial differences in mental health has long observed that
racial-ethnic minorities, despite greater exposure to stress than non-Hispanic whites, tend
to report lower rates of depression (Williams 2018). Explanations for this paradox
include race-ethnic differences in stress appraisal and coping, with one study finding that
while racial minorities are more likely to experience financial hardship, they are less
likely to feel upset by such hardship than non-Hispanic whites (Brown, Mitchell, and
Ailshire 2020). Similarly, studies have found that racial-ethnic minorities tend to report
lower levels of pain than non-Hispanic whites (Kennedy et al. 2014; Zimmer and
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Zajacova 2020). There is no evidence this pattern reflects a biological difference, and the
idea underlies the undertreatment of pain among minorities (Hoffman et al. 2016).
Yet there may still be racial-ethnic differences in stress appraisal that are relevant
to reports of pain. One study of women with fibromyalgia found that, in an attempt to
convince skeptical professionals of the severity of their pain, Black women articulated
their pain in terms of trauma and discrimination, recognizing how their reports of pain
might otherwise be discounted (Pryma 2017). In addition, the rise in opioid-related deaths
is, in part, a reflection of regulatory, clinical, and marketing trends that have targeted
non-Hispanic whites for pain treatment (Hansen and Netherland 2016). Some of the
apparent minority advantage in depression may reflect the more frequent consumption of
medications with depression as a side-effect by non-Hispanic whites (Schnittker and Do
2020). Although these explanations differ in their foci, they at least suggest that the
intersection of pain and distress could help to illuminate a more comprehensive picture of
suffering among racial-ethnic minorities and that a focus on either pain or distress can be
misleading.
Finally, the integration of physical and psychological pain within medical
sociology is timely given recent research on deaths of despair. The stagnation in life
expectancy improvements, particularly among non-Hispanic whites of low-SES, has
raised questions about the role of despair driving upward trends in alcohol, drug, and
suicide deaths (Case and Deaton 2020). The idea of despair is now used routinely in the
literature, though with imprecision and occasionally as a placeholder for an indeterminate
combination of physical and psychological pain. Some studies (e.g., Goldman et al. 2018)
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have emphasized increasingly poor psychological health among low-SES non-Hispanic
whites as a potential driver behind these deaths of despair, while others have focused on
rising opioid prescribing rates, partly related to the treatment of pain (Ruhm 2019). More
people are reporting pain, but the increase appears to be driven by growing social and
economic distress rather than more physical ailments (Zajacova et al. 2021a). The same
increase in mortality is not apparent among racial-ethnic minorities, although Black
Americans continue to have higher mortality than non-Hispanic whites. Distress appears
to be concentrated among low-income non-Hispanic Whites as well, suggesting the
importance of considering the intersection of SES and race-ethnicity. Additional focus on
the combination of physical and psychological pain could help bring greater consistency
to the literature, especially because they appear to be co-occurring. The total amount of
socioemotional suffering, as represented by the union of physical and psychological pain,
may be considerably larger than is presently recognized and perhaps even more socially
patterned and significant.
The Present Study
Much of the insight medical sociology has developed with respect to mental
health can be transposed to physical pain. If social risk factors such as race-ethnicity and
SES increase physical pain partly through distress, as some evidence suggests, extending
the insights of sociology involves exploring whether the many known risk factors for
distress also apply to pain. Yet there is more to considering the intersection both with
respect to what the intersection represents and its potential consequences. Our primary
aim in this study is to demonstrate the significance of this pain–distress nexus. Our
secondary aim is to examine how two social factors pattern membership in the pain–
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distress nexus and pattern its relationship to mortality. As the above literature suggests,
the role of pain and distress in mortality is perhaps especially prominent among lower
SES non-Hispanic white populations, as revealed in the deaths of despair literature, but
dating back to a much older literature in medical sociology. First, we explore the social
patterning of the pain–distress nexus, evaluating for whom the conjunction is especially
likely. Second, we investigate the relationship between the pain–distress nexus and allcause mortality. Here, too, we explore whether the relationship between the pain–distress
nexus and all-cause mortality is stronger among lower SES, non-Hispanic white
populations. In these aims, we hope to establish baseline evidence for the social
determinants and consequences of the pain–distress nexus.
Data and methods
We used the 2002 to 2014 National Health Interview Survey Linked Mortality
Files (NHIS-LMF) data (Blewett et al. 2019). The NHIS is the largest and most
comprehensive ongoing health survey of the non-institutionalized U.S. population. It is
fielded by the National Center for Health Statistics (NCHS) and the Centers for Disease
Control and Prevention (CDC). The NCHS has linked the 1986 to 2014 NHIS to National
Death Index (NDI) death records through December 31, 2015, permitting mortality
analyses. The data collected in the NHIS were obtained through a complex, multistage
sample design. All analyses were weighted using the NHIS’s sample person weights to
produce nationally representative estimates and to avoid nonresponse bias.
The analytic sample was defined as “sample adults” who were interviewed
between January 2002 and December 2014. This sample represented a random subsample
of about 43% of all adult NHIS respondents. The subsample was our focus because these
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respondents answered questions about pain and distress. We chose to start with the 2002
survey because this was the first year that the NHIS began systematically collecting
information about joint pain, among the most common sites of pain. We chose 2014 as
the end year to allow time for mortality follow-up, which was available through
December 31, 2015. We limited our sample to respondents ages 25 to 64, which is the
working age population. Furthermore, pain prevalence tends level off around age 70
(Rubin and Zimmer 2015). Of the 233,428 sample adult respondents ages 25 to 64 with
complete data, 228,098 (98%) were eligible for mortality follow-up. Individuals were
followed unless their observations were truncated by death or they survived to December
31, 2015. Our person-year file had 1,739,636 person-years and 9,287 deaths.
Measures
Physical pain. Pain was assessed over five sites. Four questions followed the
prompt: “During the past three months, did you have”: low back pain, neck pain, severe
headache/migraine, and facial/jaw ache pain. The fifth pain indicator, joint pain, was
collected with two linked questions. Respondents were asked whether they had “any
symptoms of pain, aching, or stiffness in or around a joint?” Respondents who answered
affirmatively were then asked whether the onset was at least 3 months prior. We used a
positive response to this follow-up question as an indicator of joint pain. The first four
items captured both chronic pain, commonly defined as pain lasting 3 months or more,
and pain of a shorter duration. We considered both types of pain worthy of study, since
even pain lasting less than 3 months may impact daily functioning (Reckziegel et al.
2019).

12

Correlations among the pain sites were moderate, ranging from r = 0.18 between
headache/migraine and joint pain to r = 0.41 between low back pain and neck pain
(tetrachoric r = 0.33 and r =0.66, respectively), suggesting that people experience pain in
multiple sites. However, they also indicated that each pain measure contributed
independent information about respondents’ pain status and could be meaningfully
analyzed either separately or jointly. Following other studies using the NHIS (e.g.,
Zajacova et al. 2020), we summed the indicators for these four pain sites plus joint pain
to create a pain score (range: 0 to 5).
Distress. The Kessler-6 (K6) is a well-validated instrument assessing non-specific
psychological distress (Kessler et al. 2002). The K6 asks about the frequency of six
symptoms in the past 30 days. Respondents were asked: “how often did you feel so sad
that nothing could cheer you up; nervous; restless or fidgety; hopeless; that everything
was an effort; and worthless,” with response categories ranging from none of the time (0)
to all of the time (4). The six items were combined to create a summary measure (range:
0 to 24).
Pain–distress nexus. Our conceptualization of the pain–distress nexus was not the
comorbidity of chronic pain and major depression as it is sometimes defined in the
clinical literature. Comorbidity of that sort represents the most severe pain and clinical
depression. We were interested in a wider spectrum of both pain and distress, as even
mild or moderate pain and/or distress can reduce functioning and overall well-being
(Cuijpers et al. 2013; Reckziegel et al. 2019). The pain and K6 scores were moderately
correlated (r = 0.34).
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After examining the distribution of each score, we recoded each into three
categories, similar to cut points used in previous research (Kessler et al. 2002; Zajacova
et al. 2020). The pain score was divided into three categories: no pain, pain in one site,
and pain in two or more sites. Studies often use cut points for the K6 scale wherein a
score of zero refers to no distress, 1 to 5 is mild, 6 to 12 is moderate, and 13 or more is
considered severe distress (Kessler et al. 2002). We collapsed categories to create a threecategory measure: none, mild, and moderate/severe.
This three-category measure was roughly equivalent to tertiles of the original
summed scales for pain and the K6. We then created our nine-category pain–distress
nexus based on a cross-tabulation of the two. Categories included no distress or pain, no
distress and 1 pain site, no distress and 2+ pain sites, mild distress and no pain, mild
distress and 1 pain site, mild distress and 2+ pain sites, moderate/severe distress and no
pain, moderate/severe distress and 1 pain site, and moderate/severe distress and 2+ pain
sites. Although these categories created eight coefficients for each regression model, the
patterns among them were readily interpreted by considering differences within pain and
distress categories, a point we return to shortly.
Sociodemographic variables. Age was continuous and we included a quadratic
term to account for the non-linear relationship between age and mortality. The raceethnicity classification consisted of non-Hispanic white, Black, and Hispanic. Less than
1% of the sample consisted of an “other” race/ethnicity group, and because of their small
numbers, they were dropped from the analysis. Nativity was a binary variable equal to
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one if the respondent was born in the United States. Region of residence was Northeast,
Midwest, South, or West.
Social ties. Marital status included married, divorced/separated, widowed, and
never married. We included a binary variable for whether any biological, step, or adopted
children currently reside in the respondent’s household.
Socioeconomic Status. SES was measured using education and the household
income-to-poverty ratio. Education categories included less than a high school diploma,
high school graduate or equivalent, some college or associate’s degree, and bachelor’s
degree and above. The household income-to-poverty ratio is an inflation-corrected
measure that adjusts income for household composition and is expressed as a percentage
of a year-specific federal poverty line. It was categorized here as four groups: below the
poverty line; 1 to 1.99 times the poverty line; 2 to 3.99 times the poverty line; and 4 times
and above the poverty line. We refer to this variable as “household income” for
parsimony. In our analyses, we focused on household income as a summary measure of
SES because it is the most accurate assessment of economic disadvantage available in the
NHIS.
Chronic conditions. We included chronic inflammatory conditions and body-mass
index (BMI) because they are the strongest confounds of the relationship between pain
and mortality (Nahin et al. 2019; Preston, Vierboom, and Stokes 2018). Any chronic
inflammatory condition is a binary variable equal to one if the respondent has been
diagnosed with some form of arthritis, rheumatoid arthritis, gout, lupus, or fibromyalgia.
These chronic inflammatory conditions are among the most painful conditions and will
likely play an especially pronounced role among those with high levels of pain and
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distress (Nahin et al. 2019). BMI was computed from self-reported height and weight (as
kg/meters2). Recent studies (e.g., Stokes et al. 2020) have linked increases in BMI over
the last quarter century to upward trends in both mild/moderate non-limiting pain and
severe and/or limiting pain among U.S. adults, as well as increases in mortality (Preston
et al. 2018). In the hazard models, we included both a linear and quadratic term for BMI
to account for its non-linear relationship with mortality (Di Angelantonio et al. 2016). A
flexible specification provided a more robust fit than conventional categories of obesity,
allowing for adjustments for elevated mortality among those with especially low and
especially high BMIs, both of whom may be in significant pain.
Methods
We conducted three sets of analyses: (1) multinomial logistic regression models
to explore whether membership in the pain–distress categories varies by race-ethnicity
and household income; (2) discrete time hazard models to examine associations between
the pain–distress nexus and mortality and whether these associations vary by raceethnicity and household income; and (3) a subgroup analysis focusing on differences in
mortality hazards among non-Hispanic whites in different household income categories.
All estimates were weighted using survey weights and included dummy variables for
survey year.
In the first set of analyses, we used multinomial logistic regression models to
examine whether race-ethnicity and household income were associated with increased
risk in different pain–distress categories, using all controls. The reference category for the
outcome was no distress or pain. We then estimated predicted probabilities of
membership in each of the nine categories for the three racial-ethnic groups and four
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household income groups. We present these predicted probabilities as a way of
summarizing the multivariate models.
In the second set of analyses, we estimated complementary log-log discrete time
hazard models. The units of observation in this analysis were person-years, and the
dependent variable indicated whether the respondent died in that year. The resulting
estimates were the discrete-time equivalent of a Cox proportional hazards model (Allison
2014). We first estimated three preliminary models with all controls to examine
relationships between physical pain and risk of mortality, distress and risk of morality,
and both physical pain and distress in the same model predicting mortality. Results
showed that physical pain and distress were associated with higher odds of mortality,
both independently in separate models and in the same model together (results not
shown).
We then estimated the same model as in the multinomial logistics regression
analysis, but our independent variable of interest was the pain–distress nexus. The
reference category was no distress or pain. Post-estimation Wald tests were used to assess
significant differences among the coefficients. We estimated two models, with and
without controlling for chronic conditions, to assess the sensitivity of the estimates to
controls for other dimensions of health. Because our data are cross-sectional we were
unable to assess the progression of poor health and whether pain precedes disease.
Presenting both models tests the potential relevance of underlying chronic conditions for
the pain–mortality relationship.
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We also provide sensitivity tests of the effects of underlying disease, discussed
more in the results section. We tested three interactions in the model adjusting for chronic
conditions. First, we tested a two-way interaction between the pain–distress nexus and
household income in order to examine whether the relationship between the pain–distress
nexus and mortality varied by SES. Second, we tested a two-way interaction between the
pain–distress nexus and race-ethnicity to explore whether the mortality consequence of
the pain–distress nexus was larger for any racial-ethnic group. Finally, since the deaths of
despair literature focuses on socioeconomically-disadvantaged, non-Hispanic whites, we
tested a three-way interaction between the pain–distress nexus, race-ethnicity, and
household income.
In the third set of analyses, we estimated the same discrete time hazard model
from the previous set of analyses, controlling for chronic conditions, and limited to nonHispanic whites. We estimated this model separately for each of the household income
groups in order to examine whether the pain–distress nexus had a stronger relationship
with mortality among the groups shown to be most vulnerable to high distress and high
pain.
Results
Table 1.1 presents weighted descriptive statistics. About 4% of respondents died
within the period of mortality linkage. One-third of respondents report either
moderate/severe distress or pain in 2+ sites. The distribution of the pain–distress nexus is
skewed toward the ends: 29% report no distress or pain, 11% report no distress and 1
pain site, 7% report no distress and 2+ pain sites, 8% report mild distress and no pain, 6%
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report mild distress and 1 pain site, 6% report mild distress and 2+ pain sites, 10% report
moderate/severe distress and no pain, 9% report moderate/severe distress and 1 pain site,
and 15% report moderate/severe distress and 2+ pain sites. About 63% of the sample is
non-Hispanic white, 16% is Black, and 21% is Hispanic. Approximately 15% of
respondents have household incomes below the poverty line, 18% have household
incomes 1 to 1.99 times the poverty line, 29% have household incomes 2 to 3.99 times
the poverty, and 37% have household incomes 4 times or more the poverty line. About
half of the sample is male and the mean age is 44 years old. About 15% of respondents
have less than a high school education, 26% have a high school diploma or equivalent,
30% have some college education, and 29% have a bachelor’s degree or higher. About
20% of respondents have been diagnosed with a chronic inflammatory condition. The
mean BMI is 28.
Results from Multinomial Logistic Regression Models
In the first set of analyses, we explore whether race-ethnicity and household
income predict membership in different pain–distress combinations. To ease
interpretation, we focus on the predicted probabilities presented in Figures 1.1 and 1.2,
although regression output is shown in Table 1.1 of the Appendix. Results reveal sharp
social differentials in the extremes of the pain–distress nexus. Figure 1.1 shows that nonHispanic whites are less likely to be in the no distress and no pain category (p < 0.05) and
more likely to be in the moderate/severe distress and 2+ pain sites category compared to
Blacks and Hispanics (p < 0.05). However, the differences between these groups are
much smaller in the middle combinations of pain and distress and many are not
statistically significant.
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Figure 1.2 reveals gradients among different household income categories. Higher
household income is associated with a higher probability of reporting no pain or distress
(p < 0.001) and lower probability of reporting moderate/severe distress and pain in 2+
sites (p < 0.001). In contrast, respondents with household incomes below the poverty line
are less likely to report no pain or distress (p < 0.001) and are more likely to report
moderate/severe distress and pain in 2+ sites (p < 0.001). Their predicted probability of
being in the moderate/severe distress and pain in 2+ sites (b = 0.26, p < 0.001) is more
than double that of respondents in the highest household income category (b = 0.10, p <
0.001). Similar to the racial-ethnic group comparisons, the differences between
household income categories for the other combinations of distress and pain are similar
and largely statistically insignificant. In sum, differences in the pain–distress nexus
appear to be largest among the “best” and “worst” categories, with non-Hispanic whites
and respondents living below the poverty line having the highest probabilities of
experiencing both moderate/severe distress and pain in 2+ sites.
Results from Event History Models
Results in Table 1.2 show that the pain–distress nexus is strongly related to
mortality, with and without adjusting for chronic conditions. It is important to emphasize
that, overall, the mortality hazards are significantly higher among Blacks (HR = 1.10, p <
0.01) and Hispanics (HR = 1.13, p < 0.01) compared to non-Hispanic whites. Without
adjusting for chronic conditions, the combination of mild distress and pain in 2+ sites is
associated with a 24% higher hazard of mortality compared to no distress and no pain
(HR = 1.24, p < 0.001). The combination of moderate/severe distress and no pain is
associated with a 29% higher hazard of mortality (HR = 1.29, p < 0.001). The mortality
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hazard is similar for the combination of moderate/severe distress and 1 pain site (HR =
1.35, p < 0.001). Post-hoc Wald tests reveal no statistically significant differences in the
magnitudes of the mortality hazards for these three combinations of pain and distress.
However, there are statistically significant differences (p < 0.05) between these three
combinations and the “worst” combination—moderate/severe distress and pain in 2+
sites—which is associated with a 50% higher hazard of mortality (HR = 1.50, p < 0.001).
In Model 2, adjusting chronic conditions slightly attenuates the relationship
between moderate/severe distress and pain in 2+ sites and mortality, but the relationship
remains statistically significant (HR = 1.40, p < 0.001). The three combinations of mild
distress and pain in 2+ sites, moderate/severe distress and no pain, and moderate/severe
distress and 1 pain site all also remain significantly associated with mortality. However,
post-hoc Wald tests show that there is no longer a statistically significant difference in the
magnitudes of the mortality hazards between moderate/severe distress and 1 pain site and
moderate/severe distress and pain in 2+ sites, attenuating the relationship between pain
and mortality at the highest level of distress. Overall, the results suggest that experiencing
more pain is less important than more distress, particularly after adjusting for chronic
conditions, though the combination of the two is especially consequential.
To ease interpretation, we graphically present the results from the two-way
interactions as predicted probabilities of mortality. Figure 1.3 shows predicted
probabilities of mortality from the interaction between the pain–distress nexus and raceethnicity. While there is a gradient among non-Hispanic whites, the pattern is less clear
among Blacks and Hispanics. Among respondents in the “worst” category of
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moderate/severe distress and pain in 2+ sites, the predicted probability of mortality is
higher for non-Hispanic whites compared to Blacks and Hispanics.
Figure 1.4 shows the predicted probabilities of mortality from the interaction
between the pain–distress nexus and household income. The probability of mortality is
higher among respondents living below the poverty line in all pain–distress categories.
Specifically, in the “worst” category of moderate/severe distress and pain in 2+ sites, the
predicted probability of mortality among respondents who live below the poverty is more
than double that of respondents in the highest household income category.
The three-way interaction between the pain–distress nexus, race-ethnicity, and
household income was statistically significant. Specifically, the association between
moderate/severe distress and pain in 2+ sites and mortality was stronger for non-Hispanic
whites living below the poverty line compared to Blacks and Hispanics living below the
poverty line. To illustrate this result in a plain way, we present hazard models stratified
by race-ethnicity among respondents living in households below the poverty line in Table
3.3. The pain–distress nexus is strongly related to mortality risk among non-Hispanic
whites living below the poverty line, but not among Blacks or Hispanics. For nonHispanic whites living below the poverty line, moderate/severe distress and pain in 2+
sites is associated with a 98% increase in the mortality hazard (HR = 1.98, p < 0.001).
Even less severe combinations of pain and distress appear to be more consequential for
mortality among non-Hispanic whites compared to Blacks and Hispanics. For example,
both mild distress and no pain or pain in 1 site are associated with a higher risk of
mortality among non-Hispanic whites, but not among Black or Hispanics (HR = 1.54, p <
0.05; HR = 1.60, p < 0.05).
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The predicted probabilities of mortality among non-Hispanic whites stratified by
household income are presented in Figure 1.5. Once again, the gradient pattern among
non-Hispanic whites is striking, particularly among the socioeconomically disadvantaged.
For non-Hispanic whites living below the poverty line, the predicted probability of
mortality is nearly double for those who report moderate/severe distress and pain in 2+
sites compared to those reporting no pain or distress. Similar results are shown for those
whose household incomes are 1 to 1.99 times the poverty line. The gradient appears to
flatten in the higher household income categories, underscoring the importance of SES in
the relationship between the pain–distress nexus and mortality among non-Hispanic
whites.
Sensitivity Analyses
We conduct extensive sensitivity analyses to verify the robustness of our findings,
especially with respect to any confounding effects. If pain is, on its own, predictive of
mortality, the source of the pain should not be entirely determinative. We seek to address
this potential confounding in two ways. First, we estimate the full discrete time hazard
model with lower back pain as the predictor of interest instead of the pain–distress nexus,
controlling for chronic conditions. Lower back pain is common among people of all ages,
but it is generally idiopathic. Because it is not the symptom of an underlying disease, it
presents a less confounded measure of pain (Karran, Grant, and Moseley 2020). Second,
in an even more conservative test, we estimate the hazard model presented earlier but
excluding 54,566 respondents whose poor health likely contributes to their pain. These
respondents either had a chronic inflammatory condition, a “severely obese” BMI
(greater than 40), or an underweight BMI (less than 18.5) (CDC 2020). Results from
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these two models, which are presented in Table 1.2 and Table 1.3 in the Appendix, show
that lower back pain predicts mortality and that the pain–distress nexus predicts mortality
even after excluding respondents who are in poor health.
Discussion
In their call for a sociology of pain, Bendelow and Williams (1995) described the
need to transcend the mind–body dualisms of psychological and physical pain to more
adequately capture the multidimensional and fundamentally social nature of pain. Since
then some research has answered their call and emphasized the social origins of pain,
casting reports of pain as a function of social suffering. In our study we advanced the
case further, showing that the intersection of physical and psychological pain is
especially prominent in the U.S. and, further, that it may underlie the stagnation in life
expectancy improvements for some groups. Our findings have a number of implications.
First, the findings illustrate the potential iceberg of biopsychosocial despair, as
well as the great inequality found in the combination of physical and psychological pain.
About 100 million adults in the U.S. are affected by chronic pain and about 1 in 5 has
suffered from a major depressive episode at some point in their lifetimes (Gaskin and
Richard 2012; Hasin et al. 2018). The present study uses different indicators than these
studies and, for this reason, cannot be strictly compared with them, but our findings
nonetheless reveal that the distributions of the two variables are not entirely overlapping.
About 34% of adults in our sample report moderate/severe distress and about 28% report
experiencing pain in 2+ sites. Remarkably, about 46% report either moderate/severe
distress or pain in 2+ sites. In total, about 15% report the “worst” combination of
moderate/severe distress and pain in 2+ sites.
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In addition, there is considerable socioeconomic inequality in the simultaneous
experience of psychological and physical pain. Among those at or below the poverty line,
nearly 1 in 4 are likely to experience moderate/severe distress and pain in 2+ sites,
compared to 10% of the highest household income group. These socioeconomic
differences are not driven by especially strong relationships with psychological or
physical pain on their own. Among those at or below the poverty line, only about 10%
report moderate/severe distress and pain in 1 site, whereas among those at least 4 times
the poverty line, the same number is about 8%. This represents a very small difference
between two groups living in vastly different socioeconomic conditions. Thinking about
the pain–distress nexus reveals the depth of socioemotional suffering, as well as the
extreme inequality in that suffering. It is unclear what process is driving this pattern, but
one possibility is that the social determinants of health not only cause greater pain or
greater distress but set in motion a process that leads to the confluence of physical and
psychological suffering. Such a process would be consistent with the idea that social
conditions not only affect the risk of poor health but also the consequences of poor
health, such that psychological and physical pain operate in tandem in disadvantaged
environments.
There is significant variation by race-ethnicity. Non-Hispanic whites are more
likely to experience the worst combination of the pain–distress nexus. This finding is in
line with previous results on the high prevalence of pain and depression among nonHispanic whites, though centers their intersection (Kennedy et al. 2014; Williams 2018).
Furthermore, echoing the Black–white mental health paradox, non-Hispanic whites are
less likely to report no distress or pain and more likely to report moderate/severe distress
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and pain compared to Blacks. If we consider physical and psychological pain as
stemming from a similar process, it is possible that our findings reflect another dimension
of the paradox. Medical sociology has already contributed to the vast literature on the
Black–white mental health paradox, and jointly considering both psychological and
physical pain could open new avenues in the study of the paradox.
This study demonstrates the significance of the pain–distress nexus for predicting
mortality. While we focus on low-SES non-Hispanic whites, Black mortality remains
much higher than non-Hispanic white mortality. There are a number of factors that
contribute toward this higher mortality, though to the extent that rising mortality among
non-Hispanic whites is paradoxical vis-à-vis the health disparities literature, the pain–
distress nexus may shed light. Among non-Hispanic whites, the strongest risk is for those
in the top categories for both pain and distress, though progressively elevated distress is
related to higher mortality within each category of pain. The pain–distress relationship
with mortality is also robust to a variety of control variables, including controls for
chronic inflammatory conditions and BMI. In general, the relationship between distress
and mortality is stronger than the relationship between pain and mortality. This pattern is
perhaps remarkable given the natural association between physical pathology and pain,
though it is not unanticipated from the perspective of those who seek to overcome mind–
body dualism in the study of pain. Once we accept that pain reflects more than underlying
physical pathology, the fact that its relationship with mortality is parallel with that of
psychological distress is not surprising.
Perhaps one of the most important upshots of the pain–distress nexus is its
potential to speak to the current mortality crisis in the U.S. From our results, the group
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that reports the most co-occurring psychological and physical pain, and also suffers the
most from it, is low-SES non-Hispanic whites, an observation that overlaps with findings
from the deaths of despair literature (Case and Deaton 2020). Recent ethnographic
accounts attest to the psychological and physical character of demoralization among lowincome, non-Hispanic whites (Hochschild 2018; Silva 2019). For example, in her
interviews with low-income, non-Hispanic whites living in a former manufacturing town
in Pennsylvania, Silva (2019:178) describes how she had to build a “glossary of pain” in
order to better categorize participants’ “self-described emotional, existential, and physical
pain.” These ethnographic insights can be applied to quantitative studies of mortality,
especially because many nationally representative surveys with linked to mortality data
contain information on both distress and physical pain. It appears that physical and
psychological pain are jointly parts of a common social idiom of despair, making it
crucial for sociology to acknowledge and integrate pain’s multidimensional nature in
future studies.
Limitations
There are limitations to this study. Cross-sectional observational studies cannot
determine the causal direction between theorized predictors and outcomes. Although we
posit SES as a social determinant and moderator of pain and distress, we cannot reject the
possibility that SES is influenced by health conditions that also produced pain and
distress. We are also unable to address causal connections between pain and distress.
Future research might help to clarify these directional pathways, though the results of the
present study point to the value of considering the two simultaneously for any
investigation interested in despair. Focusing on their intersection need not presume a
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strong directional claim, though it does allow researchers to uncover the potential
significance of reciprocal pathways.
We are not able to explain the three-way interactions between the pain–distress
nexus, race-ethnicity, and household income. One potential explanation rests with
differences in the measurement of pain. Qualitative research suggests that minorities may
characterize the nature and severity of their pain in different ways (Pryma 2017). There is
some evidence that minorities recognize that their pain reports may not be taken seriously
and, as a result, they may report their pain differently to physicians, blending reports of
pain with discourse meant to enhance recognition. We use a relatively crude measure of
pain, though we take as credible the pain reports we observe from minorities and assume
they are no more error prone across groups. Another explanation is differences in coping.
The stress literature highlights that high-SES groups have better resources to cope with
distress (e.g., Wilkinson et al. 2020) and that minorities, too, might be better able to cope
with some forms of stress (Brown et al. 2020). This remains an area that merits further
research.
We lacked details on some measures that could affect our interpretations.
Although we were able to capture the union of pain and distress using a three-category
division, each measure has limitations that risk misclassification. Severity of pain is
indicated only by the number of sites and not the severity of pain within each site. Coded
in this fashion, the measure will misclassify some people, including, for instance, those
who have severe pain in only one site. The total amount of pain could appear different
using alternative measures, as could an individual’s placement on the pain–distress
nexus. Such misclassification could also affect interactions with race-ethnicity and
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household income, such that the heightened consequences of pain and distress for lowincome, non-Hispanic whites could reflect unobserved differences in type of pain and/or
censoring with respect to severity. Similarly, alternative measures of psychological pain,
including formal measures of major depression, could yield different results from those
produced for non-specific psychological distress.
Finally, due to limitations in the NHIS survey, which focuses mostly on assessing
health itself, this study was only able to explore some basic social relationships. Future
research would benefit from considering a wider set of social determinants. Although the
relationship between health and SES is central to the discipline and served as a focus in
our study, the concept of social pain fundamentally concerns the quality and dynamics of
social relationships (MacDonald and Leary 2005). The especially high levels of pain and
distress found among those below the poverty line could be driven by their social
isolation, broadly understood. The value of the pain–distress nexus for medical sociology
cuts across numerous topics and debates.
Conclusion
This study sought to advance the idea that the pain–distress nexus is an important
topic for medical sociology. The pain–distress nexus shows especially large relationships
with sociodemographic factors that have long been central to the discipline and overlap
with recent trends in mortality. Low-SES non-Hispanic whites are doubly disadvantaged:
They are more likely to report high distress and high pain, and this combination is more
strongly related to mortality for them than for other groups. Exploring the intersection of
pain and distress helps to unite two seemingly disparate literatures and is likely to
advance each in the process.
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Tables
Table 1.1: Descriptive Statistics, Ages 25–64 (N = 228,098)

Died (%)
Distress (%)
None
Mild
Moderate/severe
Pain (%)
None
1 pain site
2+ pain sites
Distress and Pain Combinations (%)
No distress and no pain
No distress and 1 pain site
No distress and 2+ pain sites
Mild distress and no pain
Mild distress and 1 pain site
Mild distress and 2+ pain sites
Moderate/severe distress and no pain
Moderate/severe distress and 1 pain site
Moderate/severe distress and 2+ pain sites
Sociodemographic controls
Male (%)
Age (mean, sd)
Race and Ethnicity (%)
Non-Hispanic white
Black
Hispanic
Born in U.S. (%)
Region
Northeast
Midwest
South
West
Marital status (%)
Married
38

3.50
46.12
20.03
33.58
46.87
25.27
27.86
29.02
10.57
6.53
8.26
5.96
6.08
9.59
8.74
15.25
46.01
43.98 (11.27)
63.17
16.30
20.53
82.69
16.27
22.30
37.79
23.63
56.85

Divorced/separated
20.04
Widowed
2.80
Never married
20.31
Children live at home (%)
44.98
Socioeconomic status
Education (%)
Less than high school
14.96
High school degree
26.07
Some college
30.37
Bachelor's degree and higher
28.60
Household income (%)
Below poverty line
15.34
1–1.99 times poverty line
18.33
2–3.99 times poverty line
29.34
4 times poverty line
36.98
Chronic inflammatory condition
20.02
Body mass index (mean, sd)
28.22 (6.15)
Survey Year (%)
2002
4.77
2003
4.68
2004
4.84
2005
4.86
2006
7.40
2007
7.11
2008
6.78
2009
8.79
2010
8.51
2011
10.29
2012
10.67
2013
10.34
2014
10.95
Note: Chronic inflammatory conditions include arthritis, rheumatoid arthritis, gout, lupus,
and fibromyalgia;All estimates are weighted using survey weights; Data are from the
National Health Interview Survey, 2002–2014.
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Table 1.2: Mortality Hazard Ratios by Distress and Pain, Ages 25–64 (N = 228,098)
Model 1
HR
Distress and Pain Combinations
(ref: none)
No distress and 1 pain site
.99
No distress and 2+ pain sites
1.02
Mild distress and no pain
1.11*
Mild distress and 1 pain site
1.10
Mild distress and 2+ pain sites
1.24***
Moderate/severe distress and
no pain
1.29***
Moderate/severe distress and 1
pain site
1.35***
Moderate/severe distress and 2+
pain sites
1.50***
Sociodemographic controls
Male
1.74***
Age
1.09***
Age-squared
1.00***
Race and Ethnicity (ref: non-Hispanic white)
Black
1.10**
Hispanic
1.13**
Born in U.S.
1.29***
Region (ref: Northeast)
Midwest
1.06
South
1.16***
West
1.12**
Marital status (ref: married)
Divorced/separated
1.20***
Widowed
1.31***
Never married
1.21***
Children live at home
.81***
Socioeconomic status
Education (ref: high school degree)
Less than high school
1.18***
Some college
.86***
Bachelor’s Degree and higher
.61***
40

95% CI

Model 2
HR

95% CI

(.91, 1.07)
(.92, 1.11)
(1.01, 1.22)
(1.00, 1.22)
(1.13, 1.37)

.96
.97
1.10*
1.07
1.17**

(.88, 1.05)
(.88, 1.06)
(1.00, 1.21)
(0.96, 1.18)
(1.05, 1.29)
(1.18, 1.39)

(1.19, 1.40)

1.28***

(1.25, 1.47)

1.31***

(1.40, 1.61)

1.40***

(1.66, 1.82)
(1.07, 1.11)
(1.00, 1.00)

1.81***
1.09***
1.00*

(1.73, 1.89)
(1.07, 1.11)
(1.00, 1.00)

(1.04, 1.17)
(1.05, 1.22)
(1.20, 1.40)

1.12**
1.15**
1.27***

(1.05, 1.18)
(1..07, 1.24)
(1.17, 1.37)

(.99, 1.13)
(1.09, 1.24)
(1.05, 1.20)

1.05
1.16***
1.12***

(.99, 1.12)
(1.09, 1.24)
(1.05, 1.21)

(1.14, 1.28)
(1.18, 1.44)
(1.12, 1.30)
(.76, .85)

1.20***
1.29***
1.19***
.81***

(1.13, 1.27)
(1.17, 1.43)
(1.10, 1.28)
(.77, .85)

(1.11, 1.26)
(.81, .91)
(.56,.66)

1.18***
.86***
.61***

(1.12, 1.26)
(.81, .91)
(.56,.66)

(1.20, 1.41)
(1.29, 1.51)

Household income (ref: below poverty line)
.84***
(.79, .90)
1–1.99 times poverty line
.83***
(.78, .88)
.61***
(.57, .65)
2–3.99 times poverty line
.60***
(.56, .64)
.42***
(.38, .45)
4 times poverty line
.40***
(.37, .43)
Chronic conditions
1.13*** (1.06, 1.19)
Chronic inflammatory condition
.89***
(.87, .91)
BMI
1.00*** (1.00, 1.00)
BMI-squared
Note: BMI = Body Mass Index; Chronic inflammatory conditions include arthritis,
rheumatoid arthritis, gout, lupus, and fibromyalgia; All estimates are weighted using
survey weights and include dummies for survey year; Data are from National Health
Interview Survey, 2002–2014.
* p < .05, ** p < .01, *** p < .001
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Table 1.3: Mortality Hazard Ratios by Distress and Pain among Respondents Living
below the Poverty Line, Ages 25–64 (n = 34,296)
Non-Hispanic white
(n = 13,172)
HR
95% CI
Distress and Pain Combinations (Ref: None)
No distress and
1 pain site
1.28
(.92, 1.78)
No distress and 2+
pain sites
1.26
(.90, 1.76)
Mild distress and
no pain
1.54*
(1.08, 2.20)
Mild distress and 1
pain site
1.60*
(1.12, 2.29)
Mild distress and
2+ pain sites
1.90*** (1.41, 2.57)
Moderate/severe
distress and no pain 1.92*** (1.44, 2.56)
Moderate/severe
distress and 1 pain
site
1.85*** (1.42, 2.40)
Moderate/severe
distress and 2+
pain sites
1.98*** (1.53, 2.55)
Sociodemographic controls
Male
1.60*** (1.39, 1.82)
Age
1.22*** (1.15, 1.31)
Age-squared
1.00*** (1.00, 1.00)
Born in U.S.
1.32
(.89 1.95)
Region (Ref: Northeast)
Midwest
1.19
(.96, 1.49)
South
1.26*
(1.02, 1.57)
West
1.22
(.95, 1.56)
Marital status (ref: married)
Divorced/separated
1.58*** (1.33, 1.87)
Widowed
1.63*** (1.28, 2.09)
Never married
1.19*** (.97, 1.47)
Children live at
home
.63***
(.51, .78)
Socioeconomic status
Education (ref: high school degree)
Less than high
school
1.13
(.96, 1.32)
Some college
.84*
(.71, .99)

Black
(n = 9,131)
HR

95% CI

Hispanic
(n = 11,993)
HR

95% CI

1.09

(.77, 1.54)

1.01

(.69, 1.49)

1.29

(.91, 1.84)

.64

(.40, 1.02)

1.30

(.97, 1.75)

.87

(.57, 1.34)

1.15

(.75, 1.77)

.77

(.46, 1.31)

1.26

(.88, 1.80)

1.00

(.67, 1.50)

1.22

(.88, 1.68)

.86

(.62, 1.19)

1.21

(.88, 1.78)

.70

(.48, 1.04)

1.23

(.93, 1.63)

1.03

(.77 1.38)

1.55***
1.17***
1.00*
2.24***

(1.29, 1.87)
(1.09, 1.26)
(1.00, 1.00)
(1.33, 3.78)

1.88***
1.09*
1.00
1.42**

(1.55, 2.28)
(1.02, 1.18)
(1.00, 1.00)
(1.13, 1.79)

1.01
.98
1.00

(.71, 1.45)
(.69, 1.38)
(.66, 1.49)

1.03
1.59**
1.74***

(.67, 1.61)
(1.13, 2.23)
(1.28, 2.36)

1.09
1.40*
1.11

(.85, 1.41)
(1.00, 1.95)
(.86, 1.44)

.90
1.18
.80

(.70, 1.16)
(.78, 1.81)
(.61, 1.06)

.84

(.68, 1.02)

.83

(.65, 1.06)

1.14
.86
42

(.95, 1.36)
(.70, 1.06)

1.06
.78

(.85, 1.33)
(.57, 1.07)

Bachelor's degree
and higher
.59***
(.45, .77)
.81
(.52, 1.24)
.94
(.56, 1.58)
Chronic conditions
Chronic
inflammatory
condition
.97
(.82, 1.14)
1.10
(.91, 1.32)
1.36*
(1.02, 1.81)
BMI
.90***
(.86, .94)
.86***
(.81, .90)
1.06
(.95, 1.17)
BMI-squared
1.00*** (.00, .00)
1.00*** (1.00, 1.00) 1.00
(1.00, 1.00)
Note: BMI = Body Mass Index; Chronic inflammatory conditions include arthritis, rheumatoid
arthritis, gout, lupus, and fibromyalgia; All estimates are weighted using survey weights and
include dummies for survey year; Data are from National Health Interview Survey, 2002–2014.

* p < .05, ** p < .01, *** p < .001
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Figure 1.1: Predicted Probabilities of Distress and Pain Categories by RaceEthnicity

Note: Controls for age, sex, nativity, social ties, region, education, household income, chronic
inflammatory conditions, BMI, and survey year. Figure comes from the model in Appendix Table
1.1. Data are from National Health Interview Survey, 2002–2014.
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Figure 1.2: Predicted Probabilities of Distress and Pain Categories by Household
Income

Note: Controls for age, race-ethnicity, sex, nativity, social ties, region, education, chronic
inflammatory conditions, BMI, and survey year. Figure comes from the model in Appendix Table
1.1. Data are from National Health Interview Survey, 2002–2014.
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Figure 1.3: Predicted Probabilities of Mortality by Distress and Pain Categories
Interacted with Race-Ethnicity

Note: Controls for age, sex, nativity, social ties, region, education, chronic inflammatory
conditions, BMI, and survey year; Mod = moderate; Sev = Severe. Figure comes from Table 1.2
Model 2, but with an interaction between the pain-distress nexus and race-ethnicity. Data are
from National Health Interview Survey, 2002–2014.
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Figure 1.4: Predicted Probabilities of Mortality by Distress and Pain Categories
Interacted with Household Income

Note: Controls for age, race-ethnicity, sex, nativity, social ties, region, education, chronic
inflammatory conditions, BMI, and survey year. Figure comes from Table 1.2 Model 2, but with
an interaction between the pain-distress nexus and household income. Data are from National
Health Interview Survey, 2002–2014.
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Figure 1.5: Predicted Probabilities of Mortality by Distress and Pain Categories and
Household Income among Non-Hispanic Whites

Note: Controls for age, race-ethnicity, sex, nativity, social ties, region, education, chronic
inflammatory conditions, BMI, and survey year. Figure comes from model where non-Hispanic
whites were stratified by household income. Data are from National Health Interview Survey,
2002–2014.
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Appendix
Table A1.1 Multinomial Logistic Regression Model Predicting Distress and Pain Combinations, Ages 25–64, (N = 228,098).
Reference Category: No
distress and No pain

No Distress
and 1 Pain Site
b
95% CI

No Distress
and 2+ Pain Sites
b
95% CI

Mild Distress
and No Pain
b
95% CI

Mild Distress
and 1 Pain Site
b
95% CI

Sociodemographic Controls
Male

–.06***

(–.10, –.03)

–.27***

(–.31, –.23)

–.20***

(–.24, –.17)

–.25***

(–.29, –.21)

Age

.02**

(.01, .03)

.07***

(.05, .09)

–.00

(–.02, .01)

–.00

(–.02, –.01)

Age-squared

–.00

(–.00, .00)

–.00***

(–.00, –.00)

–.00

(–.00, .00)

.00

(.00, .00)

Race and Ethnicity (ref: non-Hispanic white)
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Black

–.24***

(–.28, –.19)

–.41***

(–.46, –.35)

–.14***

(–.19, –.09)

–0.38***

(–.44, –.32)

Hispanic

–.24***

(–.29, –.18)

–.31***

(–.37, –.25)

–.22***

(–.28, –.16)

–.46***

(–.53, –.39)

Born in U

.21***

(.16, .27)

.35***

(.28, .42)

.12***

(.06, .17)

.34***

(.26, .41)

Midwest

.04

(–.2, .11)

.02

(–.05, .09)

.13**

(.06, .20)

.11**

(.03, .20)

South

–.01

(–.06, .04)

–.04

(–.11, .02)

–0.16***

(–.22, –.09)

–.18***

(–.25, –.11)

West

.06*

(.01, .12)

.18***

(.11, .24)

.05

(–.01, .12)

.06

(–.01, .13)

Divorced/separated

–.04

(–.09, .00)

.02

(–.03, .08)

.15***

(.11, .20)

.09**

(.04, .15)

Widowed

–.12*

(–.22, –.01)

–.12

(–.24, .00)

.28***

(.16, .40)

–.06

(–.20, .07)

Never married

–.14***

(–.19, –.09)

–.21***

(–.27, –.15)

.09***

(.05, .14)

–.02

(–.07, .04)

Children live at home

.07***

(.03, .10)

.03

(–.02, .07)

–.05*

(–.09, –.01)

.01

(–.04, .05)

(–.14, –.03)

.01

(–.06, .07)

.01

(–.05, .07)

.08*

(.01, .15)

Region (ref: Northeast)

Marital status (ref: married)

Socioeconomic status
Education (ref: high school degree)
Less than high school

–.09**

Some college
Bachelor's degree and
higher

.10***

(.06, .15)

.18***

(.13, .23)

.05*

(.00, .09)

.20***

(.15, .26)

.03

(–.02, .08)

–.11***

(–.17, –.05)

.14***

(.10, .19)

.15***

(.09, .21)

–.15***

(–.22, –.07)

-–.03

(–.10, .03)

–.08*

(–.15, –.01)

Household income (ref: below poverty line)
1–1.99 times poverty line

–.03

(–.09, .03)

2–3.99 times poverty line

–.03

(–.09, .03)

–.25***

(–.31, –.18)

–.15***

(–.21, –.09)

–.19***

(–.25, –.12)

4 times poverty line

–.01

(–.08, .06)

–.35***

(–.42, –.28)

–.16***

(–.22, –.09)

–.22***

(–.29, –.15)

Chronic conditions
Chronic inflammatory
condition

1.70***

(1.65, 1.76)

2.47***

(2.41, 2.53)

.33***

(.24, .41)

1.72***

(1.65, 1.78)

BMI

.02*

(.00, .04)

.01

(–.01, .04)

–.01

–0.03, .02)

–.00

(–.02, .02)

BMI-squared

.00

(–.00, .00)

.00

(–.00, .00)

.00

(–.00, .00)

.00**

(.00, .00)

Note: Chronic inflammatory conditions include arthritis, rheumatoid arthritis, gout, lupus, and fibromyalgia. All estimates are weighted using
survey weights and include dummies for survey year. Data are from National Health Interview Survey 2002-2014. BMI = body mass index.
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Table A1.1 Continued. Multinomial Logistic Regression Model Predicting Distress and Pain Combinations, Ages 25–64,
(N = 228,098).
Reference Category: No
Distress and No Pain

Mild Distress
and 2+ Pain Sites
b
95% CI

51

Sociodemographic Controls
Male
–.45*** (–.49, –.41)
Age
.06***
(.04, .07)
Age-squared
–.00*** (–.00, –.00)
Race and Ethnicity (ref: non-Hispanic white)
Black
–.54*** (–.60, –.48)
Hispanic
–.48*** (–.55, –.40)
Born in U.S.
.58***
(.50, .65)
Region (ref: Northeast)
Midwest
–.13**
(–.21, –.05)
South
–.28*** (–.35, –.21)
West
.03
(–.05, .10)
Marital status (ref: married)
Divorced/separated
.13***
(.07, .22)
Widowed
–.04
(–.16, .08)
Never married
–.11*** (–.17, –.06)
Children live at home
–.09*** (–.14, –.05)
Socioeconomic status
Education (ref: high school degree)
Less than high school
.16***
(.09, .24)
Some college
.25***
(.19, .31)
Bachelor's degree and higher –.02
(–.10, .04)
Household income (ref: below poverty line)
1–1.99 times poverty line
–.30*** (–.36, –.23)

Moderate/Severe
Distress and No Pain
b
95% CI

Moderate/Severe
Distress and 1 Pain Site
b
95% CI

Moderate/Severe Distress
and 2+ Pain Sites
b
95% CI

–.24***
.02**
–.00***

(–.28, –.21)
(.01, .04)
(–.00, –.00)

–.34***
.04***
–.00***

(–.37, –.30)
(.02, .05)
(–.00, –.00)

–.60***
.10***
–.00***

(–.63, –.57)
(.09, .11)
(–.00, –.00)

–.33***
–.26***
.11***

(–.38, –.28)
(–.31, –.20)
(.06, .17)

–.55***
–.43***
.34***

(–.61, –.50)
(–.9, –.36)
(.28, .40)

–.74***
–.48***
.51***

(–.79, –.69)
(–.53, –.42)
(.46, .56)

.11**
–.24***
.10***

(.04, .17)
(–.29, –.18)
(.04, .15)

.16***
–.16***
.18***

(.09, .24))
(–.22, –.10)
(.11, .24)

.06
–.19***
.22

(–.01, .13)
(–.25, –.12)
(.16, .29)

.32***
.48***
.21***
–.13***

(.27, .36)
(.37, .58)
(.17, .25)
(–.17, –.10)

.31***
.38***
.15***
–.09***

(.26, .35)
(.28, .48)
(.10, .20)
(–.13, –.05)

.31***
.23***
.01
–.24***

(.27, .35)
(.13, .33)
(–.04, .05)
(–.28, –.21)

.15***
.12***
.26***

(.09, .20)
(.07, .16)
(.21, .31)

.09**
.17***
.19***

(.03, .16)
(.13, .21)
(.14, .24)

.22***
.24***
–.04

(.16, –.27)
(.20, .29)
(–.08, .01)

–.21***

(–.27, –.16)

–.23***

(–.29, –.18)

–.44***

(–.48, –.39)

2–3.99 times poverty line

–.61***

(–.35, –.21)

–.46***

(–.52, –.40)

–.48***

(–.54, –.43)

(–.98, –.87)

(–.74, –.61)

–.92***
–
1.37***

4 times poverty line
Chronic conditions
Chronic inflammatory
condition
BMI
BMI-squared

–.82***

(–.90, –.75)

–.64***

(–.70, –.58)

–.68***

2.62***
–.00
.00**

(2.56, 2.69)
(–.03, .02)
(.00, .00)

.48***
–.03**
.00***

(.41, .56)
(–.05, –.01)
(.00, .00)

1.76***
–.02
.00***

(1.71, 1.83)
(–.03, .00)
(.00, .00)

2.81***
–.02*
.00***

(2.76, 2.87)
(–.03, –.00)
(.00, .00)

(–1.43, –1.31)

Note: Chronic inflammatory conditions include arthritis, rheumatoid arthritis, gout, lupus, and fibromyalgia. All estimates are weighted using
survey weights and include dummies for survey year. Data are from National Health Interview Survey 2002-2014. BMI = body mass index.
*p < .05, **p < .01, ***p < .001.
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Table A1.2 Mortality Hazard Ratios by Distress and Pain, Excluding Respondents
with Chronic Conditions, Ages 25–64, (n = 173,532)
HR
95% CI
Distress and Pain Combinations (Ref: None)
No distress & 1 pain site
.96
(.87, 1.06)
No distress & 2+ pain sites
.94
(.82, 1.07)
Mild distress & no pain
1.07
(.97, 1.19)
Mild distress & 1 pain site
1.04
(.92, 1.18)
Mild distress & 2+ pain sites
1.04
(.90, 1.20)
Moderate/severe distress & no pain
1.23*** (1.12, 1.35)
Moderate/severe distress & 1 pain site
1.29*** (1.16, 1.42)
Moderate/severe distress & 2+ pain sites
1.42*** (1.29, 1.57)
Sociodemographic Controls
Male
1.80*** (1.70, 1.91)
Age
1.07*** (1.04, 1.10)
Age-squared
1.00
(1.00, 1.00)
Race and Ethnicity (ref: non-Hispanic white)
Black
1.10*
(1.02, 1.20)
Hispanic
1.21*** (1.12, 1.31)
Born in U.S.
1.24*** (1.13, 1.36)
Region (Ref: Northeast)
Midwest
1.06
(.97, 1.16)
South
1.15*** (1.06, 1.24)
West
1.15** (1.06, 1.24)
Marital status (ref: married)
Divorced/separated
1.21*** (1.13, 1.31)
Widowed
1.20** (1.05, 1.38)
Never married
1.22*** (1.12, 1.33)
Children live at home
.82*** (.77, .88)
Socioeconomic Status
Education (ref: high school degree)
Less than high school
1.24*** (1.15, 1.33)
Some college
.84*** (.78, .91)
Bachelor's degree and higher
.58*** (.53, .64)
Household income (ref: below poverty line)
1–1.99 times poverty line
.82*** (.75, .89)
2–3.99 times poverty line
.62*** (.57, .68)
4 times above
.42*** (.38 .46)
Note: All estimates are weighted using survey weights and include dummies for survey year; Data
are from the National Health Interview Survey 2002–2014. * p < .05, ** p < .01, *** p < .001
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Table A1.3: Mortality Hazard Ratios by Lower Back Pain, Ages 25–64, (N =
228,098)
HR
95% CI
Lower Back Pain (Ref: None)
1.14*** (1.09, 1.20)
Sociodemographic Controls
Male
1.77*** (1.70, 1.85)
Age
1.09*** (1.07, 1.12)
Age-squared
1.00** (1.00, 1.00)
Race and Ethnicity (ref: non-Hispanic white)
Black
1.09** (1.04, 1.16)
Hispanic
1.15*** (1.07, 1.23)
Born in U.S.
1.28*** (1.19, 1.38)
Region (Ref: Northeast)
Midwest
1.07
(.99, 1.13)
South
1.16*** (1.09, 1.23)
West
1.13** (1.05, 1.21)
Marital status (ref: married)
Divorced/separated
1.22*** (1.15, 1.29)
Widowed
1.32*** (1.20, 1.45)
Never married
1.20*** (1.12, 1.29)
Children live at home
.80*** (.76, .85)
Socioeconomic Status
Education (ref: high school degree)
Less than high school
1.20*** (1.13, 1.27)
Some college
.86*** (.81, .91)
Bachelor's degree and higher
.61*** (.57, .66)
Household income (ref: below poverty line)
1–1.99 times poverty line
.83*** (.78, .88)
2–3.99 times poverty line
.59*** (.55, .63)
4 times poverty line
.40*** (.37, .43)
Chronic conditions
Chronic inflammatory condition
1.16*** (1.10, 1.22)
BMI
.89*** .87, .90)
BMI-squared
1.00*** (1.00, 1.00)
Note: BMI = Body Mass Index; All estimates are weighted using survey weights and include
dummies for survey year; Data from National Health Interview Survey 2002–2014
* p < .05, ** p < .01, *** p < .001

54

CHAPTER 2:
INFORMAL CAREGIVING AND PAIN INTENSITY AMONG MIDDLE-AGED AND
OLDER ADULTS WITH ARTHRITIS

Abstract
Background: Little is known about pain intensity among caregivers with arthritis.
Methods: I use the 2015, 2017, and 2019 Behavior Risk Factor Surveillance System
(BRFSS). The analytic sample consists of 47,131 adults aged 45+ with providerdiagnosed arthritis, of whom 10,697 reported providing informal care to a family member
or friend during the past month. I use negative binomial regression models to examine
associations between caregiving status and self-rated pain intensity. Within the caregiver
sample, I explored associations between caregiving duration, relationship to care
recipient, and type of care provided and pain intensity. I also consider gender differences.
Results: Informal caregiving status predicted higher pain intensity among adults with
arthritis (b=0.041; p<0.001). Among caregivers with arthritis, caring for a spouse/partner
(b=0.035; p<0.001), providing care for 5+ years (b=0.058; p<0.001), providing care for
20+ hours/week (b=0.090; p<0.001), and helping with personal care or household tasks
(b=0.079; p<0.001) were all associated higher pain intensity. Associations were stronger
for male caregivers than for female caregivers.
Conclusion: Caregiving and its’ characteristics may shape experiences of pain among
caregivers already suffering from a painful chronic condition. Caregivers with arthritis,
particularly male caregivers, may benefit from additional support in maintaining their
own health as well as their caregiving responsibilities.
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Preface
An estimated 54.4 million (22.7%) adults in the United States have arthritis. This
number is projected to rise to 78.4 million by 2040, with annual medical costs reaching
$140 billion (Murphy et al., 2018). Among adults with arthritis, 27% report severe joint
pain and three in ten find stooping, bending, or kneeling very difficult (Barbour et al.,
2016; 2017). Successful arthritis management, which often includes a combination of
pain medications, exercise therapy, cognitive behavioral therapy, and certain
interventional procedures, is typically time-intensive (Hochberg et al., 2012).
In addition to managing their own care, many adults with arthritis serve as
informal caregivers for family or friends. Caregiving may be particularly stressful when
caregivers also manage their own, painful chronic condition (Polenick et al., 2017). Some
studies have found that informal caregiving enhances caregiver health through providing
a sense of purpose for the caregiver (Roth et al., 2015). Other studies have documented
associations between caregiving stress and poorer health among caregivers (Pinquart and
Sorensen 2007; 2011). Yet, little is known about how caregiving may shape caregivers’
perceptions of their pain intensity. Recent evidence suggests that biological,
psychological, and social factors influence how people evaluate their pain (Raja et al.,
2020). It is possible that providing informal care influences how people with arthritis rate
their own pain intensity.
Using pooled, cross-sectional data from 2015, 2017, and 2019 from 22 US states,
I examined associations between informal caregiving status and self-reported pain
intensity among caregivers and non-caregivers with arthritis aged 45 years and older. I
then focused on the sample of caregivers with arthritis, analyzing whether relationship to
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the care recipient and domains of caregiving intensity (duration of caregiving, weekly
hours of caregiving, and the types of care provided) were associated with pain intensity. I
also considered whether these associations differed by caregiver gender.
Caregiving and caregivers’ health
Caring for an impaired individual is a chronic stressor that may influence
caregivers’ health (Pinquart and Sorensen, 2007; Capistrant, 2016; Bom et al., 2019).
Informal caregivers tend to report increased depressive symptoms (Bom et al., 2019),
worse self-rated health (Roth et al., 2015), poor health behaviors such as smoking
(Secinti et al., 2021), and inadequate sleep (Liu et al., 2020) compared to non-caregivers.
Researchers typically employ stress process models (e.g., Aneshensel et al., 1995) as well
as social role theory and associated notions of role strain, role conflict, and role overload
(e.g., Stephens et al., 2001), to better understand worse health among caregivers. Overdemanding role obligations related to caregiving may cause stress and therefore increase
the likelihood of negative health outcomes among caregivers. Alternatively, some studies
have found that relative to non-caregivers, caregivers have a lower risk of cognitive
functional decline (Bertrand et al., 2012) and mortality (Roth et al., 2015). These findings
are consistent with the “healthy caregiver hypothesis,” which posits that healthier people
are more likely to enter and remain in the caregiver role (Fredman et al., 2009).
Caregivers may feel a sense of achievement, as well as emotional satisfaction from
interactions with their care recipients when performing a caregiving role (Bom et al.,
2019).
Caregivers’ own chronic conditions such as arthritis may dampen positive
outcomes associated with the caregiving role for several reasons. First, caregivers may
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have higher time demands from their own and their care recipient’s health-related
activities (e.g., medical appointments) than non-caregivers (Jowsey et al., 2013). Second,
caregiving may divert attention and resources from caring for one’s own health problems
(Capistrant, 2016). Third, caregiving often involves physical exertion that may
exacerbate caregivers’ symptoms (Pinquart and Sorensen, 2007). Indeed, a recent study
found a decrease in physical exercise and medication adherence among caregivers with
diabetes (King et al., 2021).
Less attention has been paid to whether caregiving may shape caregivers’ pain
intensity. The definition of pain has expanded well beyond tissue damage to one
involving sociodemographic factors (Raja et al., 2020). For example, a recent study found
that less educated people reported more pain at every level of knee arthritis (including no
sign of arthritis at all) than people with more education (Cutler et al., 2020). Results from
the few studies examining associations between informal caregiving and pain are mixed.
In one study, informal caregivers rated their pain intensity as lower compared to noncaregivers (Fagerstrom et al., 2020). However, another study linked informal caregiving
to a higher probability of daily headache, backache, and muscle soreness (Ivey et al.,
2018). One caveat of these studies is their focus on general pain–not necessarily chronic
pain. Pain may be idiopathic or the symptom of an underlying disease or injury (Raja et
al., 2020). Studying pain intensity among caregivers and non-caregivers who share a
common source of pain like arthritis (i.e., a common diagnosis) may help bring
consistency to the literature.
The potential advantages and disadvantages of caregiving on caregiver health may
vary by a multitude of factors. Caring for a close family member, which may be
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particularly stressful due emotional attachment, appears to be more detrimental to
caregiver health than caring for another family member or non-family member (Penning
and Wu, 2016). Among family caregivers, some studies (e.g., Pinquart and Sorensen,
2011) have found that spousal caregivers report worse health compared to adult child
caregivers, largely because they find less respite from the caregiver role. Other studies
(e.g., Chappell et al., 2014) have reported worse health outcomes among adult child
caregivers compared to spousal caregivers because they are more likely to view
caregiving as extra work.
While research has shown worse health effects among informal caregivers who
provide care for 20 or more hours per week (Brenna and Di Novi, 2016), less is known
about long-term caregiving (providing care for two or more years). Studies have found
that longer-term caregivers are more likely (Secinti et al., 2021) and less likely
(Gottschalk et al., 2020) to engage in poor health behaviors such as binge drinking
compared to shorter-term caregivers. Interestingly, Coe and Van Houtven (2009) found
worse mental health among women and worse physical health among men who continued
caregiving for two or more years, suggesting that the effects of long-term caregiving may
vary by caregiver gender.
Finally, caregivers who provide help with activities of daily living (ADLs) tend to
report worse health compared to caregivers who provide help with instrumental activities
of daily living (IADLs) (Burton et al., 2003). Informal caregivers who help with ADLs
such as bathing and transfers are at a particularly high risk for musculoskeletal
discomfort and injury (Darragh et al., 2015).
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Potential gender differences
Both self-rated pain intensity and informal caregiving are highly gendered
(Fillingim et al., 2009; Penning and Wu, 2016). Women with arthritis consistently rate
their pain intensity higher than men with arthritis (Fillingim et al., 2009). Female
caregivers are more likely to report poor health outcomes compared to male caregivers
(Bom et al., 2019). These differences may reflect disparate approaches to caregiving.
Men tend to delegate caregiving tasks to other helpers, whereas women tend to be more
entrenched in the caregiver role (Thomeer, Reczek, and Umberson, 2015). Women are
also less inclined to care for themselves when they are ill, and receive less family support
in managing their own health problems (Thomeer et al., 2015).
The present study
Given that many people are resilient to the challenges of caregiving, it is
important to identify factors that make caregiving more difficult for some caregivers.
Using pooled, cross-sectional data from 22 US states, I examined associations between
informal caregiving status and its characteristics and self-reported pain intensity among
adults ages 45 years and older with arthritis. I hypothesized the following:
H1. Relative to non-caregivers with arthritis, caregivers with arthritis will report greater
pain intensity.
H2. Among caregivers with arthritis, caring for a spouse/partner or parent will be
associated with greater pain intensity compared to caring for a parent-in-law, other family
members, or non-family members.
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H3. Among caregivers with arthritis, providing care for more years, more hours per
week, and providing help with ADLs will be associated with greater pain intensity.
H4. Associations will be stronger for women compared to men.
Data and methods
Participants
The Behavior Risk Factors Surveillance System (BRFSS) is a state-based
telephone (landline and cell phone) survey of adults ages 18 years and older that is
supported by the Centers for Disease Control and Prevention. The BRFSS includes
questions on demographics, medical conditions, and health behaviors. Data collection
and sampling information have been documented extensively elsewhere (CDC, 2021).
In order to maximize the sample, I pooled the three years (2015, 2017, and 2019)
where the arthritis burden and caregiver modules were asked in the same year. The
arthritis burden module has been asked in the BRFSS core survey in odd years since
2011. Combining these years yielded data from 22 unique states. The optional caregiver
module includes questions designed to assess the prevalence of informal caregiving and
characteristics of caregivers’ experiences.
The sample included 47,131 respondents ages 45 years and older with complete
information on all covariates who were diagnosed with arthritis by a healthcare provider.
Of those respondents with arthritis, 10,697 (23%) reported having provided informal care
to a family member or friend in the past 30 days who had an illness or disability.
Measures
Pain intensity
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Respondents who reported a diagnosis of arthritis were asked: “Please think about
the past 30 days, keeping in mind all of your joint pain or aching and whether or not you
have taken medication. During the past 30 days, how bad was your joint pain on average
on a scale of 0 to 10 where 0 is no pain and 10 is pain or aching as bad as it can be?”
Self-reported pain intensity was measured using the 0 to 10 numerical rating scale (NRS11) where 0=no pain and 10=worst possible pain. Pain scores were recorded as whole
numbers. The NRS-11 is widely used in clinical and research settings (Farrar et al.,
2001).
Caregiver status
I identified informal caregivers as respondents who answered “yes” and noncaregivers as respondents who answered “no” to providing regular care or assistance to a
friend or family member who has a health problem or disability in the past 30 days.
Relationship to care recipient
The relationship between the caregiver and care recipient included the following
categories: spouse/partner, parent, parent-in-law, other relative, and non-relative.
Caregiving intensity
Three common domains of caregiving were used to assess respondents’
caregiving intensity: 1) duration of caregiving, 2) hours of caregiving provided a week,
and 3) type of informal caregiving provided. Caregiving duration included less than 30
days, one month to less than six months, six months to two years, two years to five years,
and five years or more. Hours per week providing care included up to eight hours, nine to
19 hours, 20 to 39 hours, and 40 hours or more.
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Respondents were asked two questions about the type of care provided. The first
question asked about ADLs: “In the past 30 days, did you provide care for this person by
managing personal care such as giving medications, feeding, dressing, or bathing?” The
second question asked about IADLs: “In the past 30 days, did you provide care for this
person by managing household tasks such as cleaning, managing money, or preparing
meals?” Responses to these two questions (yes or no) were combined to reflect the
following four categories: 1) provided help with IADLs only, 2) provided help with
ADLs only, 3) provided help with both ADLs and IADLs, and 4) provided help with
neither.
Additional covariates
Covariates included sex (1 = male and 0 = female), age (continuous in years, with
≥80 years coded as 80), race/ethnicity (non-Hispanic white, non-Hispanic black,
Hispanic, and other), marital status (married/partnered, divorced, widowed, and never
married), whether any children under age 18 live in the home, respondent education (less
than high school, high school, some college, and Bachelor’s degree and above),
employment status (currently employed, unemployed, or retired), body-mass index (BMI)
(underweight, normal, overweight, and obese), a count of chronic conditions diagnosed
by a healthcare provider (heart disease, stroke, asthma, non-skin cancer, chronic
obstructive pulmonary disease, and diabetes), and whether the respondent reported 14+
days when their mental health was “not good” in the past 30 days. I also controlled for
whether healthcare cost was a barrier to care in the past 12 months (needed to see a
doctor but could not because of cost) and whether the respondent had any healthcare
insurance. State and year of the survey were included using sets of dummy variables.
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Analytic strategy
I used negative binomial regression models to examine associations between
caregiver status and self-reported pain intensity ratings among respondents with arthritis.
The pain intensity rating, although not a count per se, is a non-negative integer that
possesses the distributional characteristics of a count. Recent studies (e.g., Goulet et al.,
2017) have made the case for analyzing pain scores as counts due to overdispersion. I ran
three nested models. The first model included caregiving status, age, sex, race/ethnicity,
marital status, whether a child lives at home, education, employment, survey year, and
state. The second model adjusted for caregiver health and healthcare access and cost. The
final model included an interaction term between caregiving status and sex.
I then focused on the caregiver sample with arthritis, using negative binomial
models to examine associations between relationship to care recipient, duration of
caregiving, hours caregiving per week, and type of care provided and pain intensity
scores. For each of these four predictors, the first model included age, sex, race/ethnicity,
marital status, whether a child lives at home, education, employment, survey year, and
state. The second model adjusted for caregiver health and healthcare access and cost. The
final model included an interaction term between the caregiving predictor of interest and
sex. I used post-hoc Wald tests to compare the magnitude of coefficients for categorical
variables.
I weighted data to state population estimates using an iterative proportional fitting
(or raking) method and combined them. My analyses accounted for the complex
sampling design of the BRFSS (CDC, 2020).
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Results
Table 2.1 displays descriptive statistics for the full sample, non-caregivers, and
caregivers with arthritis. Relative to non-caregivers with arthritis, caregivers with arthritis
reported higher average pain intensity, were more likely to be women, younger,
married/partnered, and employed, experience 14+ days of poor mental health, and report
that healthcare cost was a barrier in the past 12 months.
Table 2.2 shows caregiving characteristics, socioeconomic, health, and healthcare
descriptive statistics for the full caregiver sample with arthritis and separately for female
and male caregivers. About one-fourth of the caregiver sample reported providing care
for a parent and one-fourth was caring for a spouse/partner. More than half of the sample
provided zero to eight hours of care per week and more than 20% of caregivers reported
providing 40 or more hours of care per week. About one-third of the sample reported
providing care for five or more years. Nearly half reported helping with both ADLs and
IADLs, while only about 5% provided help with ADLs only. This small number of
caregivers providing help with ADLs only was driven by the result that nearly 80% of
caregivers who provided help with ADLs also provided help with IADLs (results not
shown).
Female caregivers with arthritis reported, on average, higher pain intensity
compared to male caregivers with arthritis. Compared to female caregivers, male
caregivers were more likely to provide care for a spouse/partner or a parent-in-law,
provide fewer hours of care per week, and less likely to help with both ADLs and IADLs.
With regards to socioeconomic characteristics, compared to female caregivers, male
caregivers had higher educational attainment and were more likely to be employed or
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retired. Male caregivers were also more likely to be overweight or obese. However, they
were less likely to experience 14+ days of poor mental health compared to their female
counterparts. Male and female caregivers did not significantly differ on the two
healthcare measures.
Associations between caregiving status and pain intensity
Table 2.3 presents findings from the regression models predicting pain intensity
ratings among respondents with arthritis. It is important to note that, overall, female
caregivers reported higher pain intensity compared to male caregivers. Model 1 shows
that caregiving status is associated with higher pain intensity (b = 0.041; p<0.001).
Adjusting for other known health risk factors for pain severity in Model 2 attenuated the
caregiving status coefficient, but it remained significantly associated with higher pain
intensity (b = 0.026, p<0.001). While female caregivers reported higher pain intensity
compared to male caregivers overall, the significant interaction in Model 3 suggests that
the association between caregiving status and pain intensity was stronger for male
caregivers compared to female caregivers (b=0.025; p<0.05). Figure 2.1 illustrates this
interaction.
Associations between caregiving characteristics and pain intensity
Figure 2.2 summarizes the results of Model 2 for the four caregiving intensity
characteristics. Full results are presented in Tables A2.1-A2.4 in the Appendix. In Model
1, compared to providing care for a non-relative, providing informal care for a parent was
associated with lower pain intensity (b= -0.058, p<0.001) and providing care for a
spouse/partner was associated with higher pain intensity (b = 0.035, p<0.05). The
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coefficient for spouse/partner was no longer significant in Model 2 after controlling for
other known health risk factors for pain and healthcare access. However, providing care
for a parent continued to be associated with lower pain intensity compared to caring for a
non-relative (b = -0.048; p<0.01). Post-hoc Wald tests (results not shown) revealed that
providing care for a non-relative or spouse/partner was associated with the highest pain
intensity, followed by providing care to a parent or parent-in-law or another relative.
These results are illustrated in Figure 2.2 panel A.
Providing care for five or more years was associated with higher pain intensity
among caregivers with arthritis compared to less than 30 days (b = 0.058; p<0.001) in
both Model 1 and Model 2 (see Figure 2.2 panel B). There was some evidence of a
gradient among the prolonged caregiving categories. Post-hoc Wald tests (results not
shown) revealed that all other categories were significantly less than five or more years
and that providing care for two to less than five years was associated with higher pain
intensity than providing care for 6 months to less than two years.
Compared to nine hours of caregiving per week, nine to 19 hours (b=0.031; p <
0.05), 20 to 39 hours (b=0.052; p<0.01), and 40+ hours (b = 0.064; p<0.001) were all
associated with higher pain intensity. Post-hoc Wald tests (results not shown) revealed
that the magnitude of the coefficients for 20 to 39 hours and 40+ hours were not
statistically different, underscoring 20+ hours of care per week as a threshold for
increased pain intensity among caregivers with arthritis (see Figure 2.2 panel C).
Helping with ADLs (b=0.048; p < 0.05) or both IADLs and ADLs (b=0.067;
p<0.001) were associated with higher pain intensity compared to helping with neither
(see Figure 2.2 panel D). However, post-hoc Wald tests (results not shown) revealed that
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the coefficients for providing help with ADLs, IADLs, and both ADLs and IADLs were
not significantly different, suggesting that providing any kind of household or personal
care was associated with higher pain intensity.
There was only a significant interaction between caregiver sex and duration of
care. Appendix Figure A2.1 shows a slight gradient between caregiving duration and pain
intensity among male caregivers but not female caregivers, suggesting that the
association between caregiving duration, particularly five or more years, and pain
intensity was stronger among male caregivers. However, female caregivers continued to
report notably higher pain intensity compared to male caregivers overall.
Discussion
Due to rapid population aging and the rising prevalence of middle-aged and older
adults with chronic health conditions, people with arthritis are increasingly serving as
informal caregivers (Edwards et al., 2020; Fabbri et al., 2015). Studying the health of
informal caregivers is important not only for understanding the potential health
consequences for caregivers themselves, but also because poor caregiver health has been
linked to worst outcomes among care recipients (e.g., Jones et al., 2011). I build on prior
caregiver health research by showing that caregivers with arthritis, particularly men,
experience greater pain intensity compared to non-caregivers with arthritis, and that this
heightened pain intensity among caregivers with arthritis varies by care characteristics.
In support of my first hypothesis, caregiving status was associated with greater
pain intensity among respondents with arthritis. This result is consistent with research
linking informal caregiving to worse health caregiver health (e.g., Pinquart and Sorensen,
2007; Bom et al., 2019), However, this result is inconsistent with Fagerstrom et al.’s
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(2020) finding that caregiving was associated with lower pain intensity. Differences in
the results likely reflect dissimilarities in the respective samples. Fagerstrom et al. (2020)
included respondents both with and without pain, assessing whether they had pain, the
location of pain, and the intensity of their pain. It was unknown whether respondents
were suffering from chronic pain or whether their reported pain was the symptom of an
underlying condition or temporary injury. However, the present study sample only
included people with arthritis, meaning that the effect of caregiving is caregiving relative
to non-caregiving among those who already have a lot of pain.
I found partial support for my second hypothesis that caring for a spouse/partner
or parent would be associated with greater pain intensity compared to caring for other
family or non-family members. Since spouses/partners typically coreside, they likely
have less time and energy to manage their arthritis symptoms. However, it was surprising
that caring for a non-relative was associated with higher pain intensity than caring for a
parent since closer relationships are often associated with more stress for the caregiver
(Pinquart and Sorensen, 2011). Additional research is needed to further disentangle the
associations between the relationship to the care recipient and caregiver health.
In partial support of my third hypothesis, providing care for more hours per week
was associated with higher pain intensity, but there was no significant difference in pain
intensity among caregivers helping with ADLs compared to those helping with IADLs.
Consistent with prior work, providing 20+ hours of care per week appeared to be the
threshold for worse pain intensity among caregivers with arthritis. This finding is an
important addition to the caregiver health literature since one in three informal caregivers
in the US provides 20 or more hours per week of care (CDC, 2020). The result regarding
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ADLs is surprising since healthcare providers recommend that people with arthritis avoid
activities that aggravate arthritis pain, including stooping, lifting heavy objects, and
climbing stairs (Hochberg et al., 2012). Helping with bathing and transfers typically
require these types of physical movements (Darragh et al., 2015). Helping with
household tasks such as cleaning and preparing meals could also aggravate arthritis pain.
Overall, results suggest that both types of care predict higher pain intensity among
caregivers with arthritis, underscoring that this is a caregiver subgroup in need of support.
Providing care for five or more years was associated with the higher pain intensity
compared to providing care for two to less than five years, suggesting that future studies
should investigate prolonged caregiving lasting beyond two years. It is unclear why the
health effects of caregiving on caregiver pain intensity may strengthen over time. Results
may reflect the progression of arthritis symptoms over time, which may make caregiving
increasingly painful (Barbour et al., 2016). Another consideration is that care recipients
requiring prolonged care typically have progressive conditions (e.g., dementia) that
require increasingly intensive care over time (Chiao et al., 2015). While studying the
specific disease/impairment of the care recipient was beyond the scope of the present
study, researchers are increasingly examining concordant versus discordant chronic
conditions among caregivers and their care recipients (e.g., Polenick et al. 2017) in order
to better understand care management when both have complex medical needs. While
much of the research in this vein has focused on diabetes (see Piett and Kerr, 2006),
results from the present study suggest that future studies should examine arthritis.
Contrary to my fourth hypothesis, caregiving was more strongly associated with
pain intensity among men than women. In line with established literature (e.g., Fillingim
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et al., 2009), women with arthritis reported higher pain intensity than men with arthritis.
However, while caregiving status was associated with greater pain intensity among both
men and women, the association was stronger for men. Furthermore, prolonged
caregiving was more strongly associated with higher pain intensity among male
caregivers than female caregivers. These results were unexpected given research showing
that women are more likely to experience the negative health effects of caregiving and
more likely to neglect their own health while caregiving (Bom et al., 2019; Penning and
Wu, 2015).
Men are more likely to delegate caregiving tasks and seek help when needed,
thereby protecting their own health (Thomeer et al., 2015). Such strategies may be less
effective long-term, especially if the caregiver and/or care recipient have progressive
chronic conditions that require more intensive management over time. Nevertheless, my
results are not completely without precedent. At least two studies have found poorer
physical health among male caregivers compared to female caregivers (Trivedi et al.,
2014; Pinquart and Sorensen, 2007). The authors of both of these studies hypothesized
that since women are often better socialized to provide personal care, they may be more
resilient in the face of care tasks compared to men.
Limitations
First, it is important to consider selection bias. Since the present study sample was
limited to respondents who share a common diagnosis, the adverse effects of caregiving
are likely conservative in the sense that if a person has arthritis and is well enough to
provide care, they are likely in a decent situation relative to those with arthritis who are
not able to provide care. However, the BRFSS does not have information about the
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severity or progression of the disease. Second, the cross-sectional nature of the BRFSS
does not permit the determination of causal associations. The associations in this study
are likely bi-directional in that more negative and less positive care experiences may
contribute to the development and severity of pain.
Third, the BRFSS does not provide information on coresidence, which is an
important limitation since previous studies (e.g., Pinquart and Sorensen, 2007) have
found that coresiding caregivers have less respite from the caregiver role. Since the
BRFSS does not provide information on people living in the home beyond the number of
coresident children under the age of 18, I was unable to ascertain whether caregivers may
have help from other people living in the household. Fourth, since pain intensity was only
asked among respondents with provider-diagnosed arthritis, I am unable to assert whether
my findings extend to other painful conditions or pain without an underlying cause.
Finally, this study only covers 22 US states and is therefore not nationally representative.
Despite these limitations, this study affirms some of the widely held assumptions
regarding the health effects of caregiving on caregiver health while challenging others.
Conclusion
The present findings suggest that providing care is painful for caregivers with
arthritis. However, since informal caregivers are quintessential in caring for the US’s
rapidly aging population, people suffering from arthritis are increasingly taking on
caregiving roles. Caregivers with arthritis may find the physical and time-intensive
aspects of caregiving particularly detrimental to the management of their arthritis pain.
These difficulties pose challenges as well as considerable opportunities to determine how
to best support the long-term needs of this caregiver subgroup and their care recipients.
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Ultimately, understanding the multidimensionality of caregiver outcomes will provide
important insights into how intervention programs can be tailored to maximize informal
caregivers’ effectiveness while minimizing the health burdens associated with this role.
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Tables
Table 2.1: Sample characteristics among respondents with arthritis (N=47,131)
NonAll
Caregivers
Caregivers
(N=47,131)
(N=36,452)
(N=10,679)
% or Mean
% or Mean
% or Mean
(SD)
(SD)
(SD)
Pain intensity rating
4.71 (2.76)
4.67 (2.78)
4.83 (2.66) ***
Sociodemographic characteristics
Sex
***
Male
37.18
38.15
33.84
Female
62.82
61.85
66.16
Age
66.18 (9.72)
66.82 (9.71)
64.00 (9.45) ***
Race/Ethnicity
Non-Hispanic white
79.82
79.76
80.03
Black
9.88
9.91
9.76
Hispanic
2.76
2.79
2.65
Other
7.54
7.54
7.57
Marital status
***
Married/partnered
51.58
48.75
61.22
Divorced
19.78
20.07
18.81
Widowed
21.38
23.74
13.33
Never married
7.26
7.44
6.63
At least one child living in household
***
Yes
10.56
9.99
12.52
No
72.11
90.01
87.48
Education
***
Less than high school
9.97
10.74
7.34
High school
30.94
31.39
29.38
Some college
28.44
27.67
31.03
BA degree and above
30.66
30.19
32.24
Employment Status
***
Employed
27.89
26.61
32.25
Unemployed
23.21
22.91
24.23
Retired
48.91
50.49
43.52
Health conditions and access
BMI
***
Underweight
1.41
1.53
1.00
Normal
24.57
24.91
23.42
80

Overweight
Obese
Chronic conditions
Frequent mental distress
No (< 14 days)
Yes (>= 14 days)
Health care cost barrier
Yes
Not
Any health coverage
Yes
No

35.10
38.91
0.91 (1.04)

35.3
38.26
0.91 (1.05)

34.44
41.14
0.89 (1.03)
***

85.15
14.85

86.19
13.81

81.60
18.40
***

10.45
89.55

9.45
90.55

13.84
86.16
***

96.22
3.78

96.52
3.48

95.17
4.83

Notes: BMI=Body-mass index; BA = Bachelor’s degree. Chi-square and t-tests are used to assess
differences between caregivers and non-caregivers. All estimates are weighted using survey
weights. Data are from the Behavior Risk Factor Surveillance System, 2015, 2017, and 2019.
*p<0.05; **p<0.01; ***p<0.001
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Table 2.2: Caregiving characteristics among caregivers with arthritis (N=10,679)
All
Female
Male
Caregivers
Caregivers
Caregivers
(N=10,679)
(N=7,065)
(N=3,614)
% or Mean
% or Mean
% or Mean
(SD)
(SD)
(SD)
Pain intensity rating
4.83 (2.66)
5.01 (2.66)
4.49 (2.63)
***
Caregiving characteristics
Relationship to care recipient
***
Non-relative
18.99
19.77
17.46
Parent
24.44
24.81
23.71
Parent-in-law
4.90
3.65
7.33
Spouse/Partner
25.26
22.76
30.13
Other relative
26.42
29.00
21.36
Domains of caregiving intensity
Duration
< 30 days
15.43
15.90
14.53
1 month to < 6 months
12.08
12.51
11.23
6 months to < 2 years
18.43
18.43
18.43
2 years to < 5 years
22.02
21.68
22.66
>= 5 years
32.04
31.48
33.15
Weekly hours providing care
***
0-8
55.41
54.23
57.72
9-19
13.55
13.69
13.28
20-39
10.36
10.28
10.51
40+
20.69
21.81
18.48
Type of care provided
***
IADLs only
32.62
31.78
34.26
ADLs only
5.27
5.21
5.20
Both IADLs and ADLs
44.68
46.67
40.79
Neither
17.44
16.35
19.56
Education
**
Less than high school
7.34
7.05
7.91
High school
29.38
29.44
29.28
Some college
31.03
32.05
29.05
BA degree and above
32.24
31.46
33.76
Employment Status
***
Employed
32.25
30.79
35.11
Unemployed
24.23
27.08
18.68
Retired
43.52
42.14
46.21
82

BMI
Underweight
Normal
Overweight
Obese
Chronic conditions
Frequent mental distress
No (< 14 days)
Yes (>= 14 days)
Health care cost barrier
Yes
Not
Any health coverage
Yes
No

***
1.00
23.42
34.44
41.14

1.27
26.82
31.65
40.25
0.88 (1.03)

0.47
16.77
39.90
42.86
0.91 (1.04)
***

81.60
18.40
13.84
86.16
95.17
4.83

79.93
20.07

84.86
15.14

14.03
85.97

13.48
86.52

95.34
4.66

94.83
5.17

Notes: IADL = instrumental activities of daily living; ADL= activities of daily living; BA=
Bachelor’s degree. Chi-square and t-tests were used to assess differences between female and
male caregivers. All estimates are weighted using survey weights. Data are from the Behavior
Risk Factor Surveillance System, 2015, 2017, and 2019.
*p<0.05; **p<0.01; ***p<0.001
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Table 2.3: Negative binomial models predicting pain intensity by caregiving status
(N=47,131)
Model 2
Model 3
Model 1
B
SE
B
SE
B
SE
(0.006)*** 0.018
(0.006)*
Caregiving status
0.041
(0.006)*** 0.026
Sociodemographic characteristics
Male
-0.091
(0.006)*** -0.095 (0.005)*** -0.101 (0.005)***
Caregiving status X male
0.025
(0.011)*
Age
-0.001
(0.000)*** -0.002 (0.000)*** -0.002 (0.000)***
Race/Ethnicity (ref: non-Hispanic White)
Black
0.147
(0.009)*** 0.138
(0.008)*** 0.138
(0.008)***
Hispanic
0.150
(0.016)*** 0.137
(0.016)*** 0.136
(0.016)***
Other
0.056
(0.012)*** 0.040
(0.011)*** 0.040
(0.011)***
Marital status (ref: married/partnered)
Divorced
0.114
(0.007)*** 0.080
(0.007)*** 0.080
(0.007)***
Widowed
0.078
(0.007)*** 0.058
(0.007)*** 0.057
(0.007)***
(0.010)*** 0.038
(0.010)***
Never married
0.060
(0.010)*** 0.038
Child in house
(ref: no)
0.014
(0.009)** 0.011
(0.008)** 0.011
(0.008)**
Education (ref: high school)
Less than high
school
0.118
(0.009)*** 0.089
(0.008)*** 0.089
(0.008)***
Some college
-0.049
(0.007)*** -0.049 (0.006)*** -0.049 (0.006)***
BA degree and
above
-0.222
(0.007)*** -0.197 (0.007)*** -0.197 (0.007)***
Employment status (ref: employed)
Unemployed
0.326
(0.007)*** 0.238
(0.007)*** 0.238
(0.007)***
(0.007)*** 0.082
(0.007)***
Retired
0.117
(0.008)*** 0.082
Health conditions and access
BMI (ref: Normal)
Underweight
0.042
(0.021)*
0.042
(0.021)*
Overweight
0.042
(0.007)*** 0.042
(0.007)***
0.111
(0.007)*** 0.111
(0.007)***
Obese
Chronic conditions
0.060
(0.002)*** 0.060
(0.002)***
Frequent mental distress (ref: no)
0.180
(0.007)*** 0.180
(0.007)***
Health care cost barrier (ref: no)
0.162
(0.008)*** 0.162
(0.008)***
Any health coverage (ref: no)

-0.002

(0.013)

-0.003

(0.013)

Notes: BA = Bachelor’s degree; BMI=body mass index, SE= standard error. Models control for
state and survey year. All estimates are weighted using survey weights. Data are from the
Behavior Risk Factor Surveillance System, 2015, 2017, and 2019. *p<0.05; **p<0.01;
***p<0.001
84

Figures
Figure 2.1: Predicted pain intensity by caregiving status interacted with sex
(N=47,131)

Notes: Controls include age, race/ethnicity, marital status, whether there is a child in the
household, education, employment status, body mass index, healthcare access, health insurance,
state, and survey year. All estimates are weighted using survey weights. Data are from the
Behavior Risk Factor Surveillance System, 2015, 2017, and 2019.
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Figure 2.2: Predicted pain intensity by caregiving characteristics among caregivers with arthritis (N=10, 697)

86
Notes: Controls include age,
sex, race/ethnicity, marital
status, whether there is a child
in the household, education,
employment status, body mass
index, healthcare access, health
insurance, state, and survey
year. All estimates are weighted
using survey weights. Data are
from the Behavior Risk Factor
Surveillance System, 2015,
2017, and 2019.

Appendix
Table A2.1: Negative binomial models predicting pain intensity by relationship to
care recipient among caregivers with arthritis (N=10,697)
Model 2
Model 3
Model 1
B
SE
B
SE
B
SE
Relationship to care recipient (ref: non-relative)
Parent
-0.058 (0.016)*** -0.048 (0.015)**
-0.042 (0.018)*
Parent-in-law
-0.047 (0.027)
-0.039 (0.026)
-0.051 (0.035)
(0.017)*
0.001 (0.016)
0.015
(0.019)
Spouse/Partner 0.035
Other relative -0.026 (0.015)
-0.034 (0.015)*
-0.018 (0.017)
Male
-0.079 (0.011)*** -0.083 (0.011)*** -0.059 (0.024)*
Relationship to care recipient X male
Parent
-0.020 (0.032)
0.014
(0.051)
Parent-in-law
Spouse/Partner
-0.021 (0.031)
Other relative
-0.060 (0.032)
Age
-0.008 (0.001)*** -0.005 (0.001)*** -0.005 (0.001)***
Race/Ethnicity (ref: non-Hispanic White)
Black
0.151
(0.017)*** 0.147 (0.016)*** 0.147
(0.016)***
Hispanic
0.114
(0.032)*** 0.095 (0.031)**
0.095
(0.031)**
Other
0.043
(0.023)
0.024 (0.022)
0.024
(0.022)
Marital status (ref: married/partnered)
Divorced
0.090
(0.014)*** 0.058 (0.014)*** 0.057
(0.014)***
Widowed
0.052
(0.017)** 0.026 (0.016)
0.025
(0.016)
Never married 0.048
(0.021)*
0.021 (0.020)
0.020
(0.020)
Child in house
(ref: no)
0.022
(0.015)
0.015 (0.015)
0.015
(0.015)
Education (Ref: high school)
Less than high
school
0.151
(0.016)*** 0.095
(0.018)*** 0.095
(0.018)***
Some college
-0.048 (0.011)*** -0.043 (0.012)*** -0.042 (0.012)**
BA degree
and above
-0.231 (0.012)*** -0.192 (0.013)*** -0.192 (0.013)***
Employment status (ref: employed)
Unemployed
0.276
(0.013)*** 0.203
(0.014)*** 0.203
(0.014)***
Retired
0.097
(0.015)** 0.069
(0.014)*** 0.069
(0.014)***
Health conditions and access
BMI (ref: Normal)
Underweight
0.048 (0.048)
0.047
(0.048)
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Overweight
Obese
Chronic conditions
Frequent mental distress (ref: no)
Health care cost barrier (ref: no)
Any health coverage (ref: no)

0.029
0.096
0.058
0.162
0.140
0.015

(0.013)*
(0.013)***
(0.005)***
(0.012)***
(0.014)***
(0.022)

0.029
0.096
0.058
0.162
0.141
0.016

(0.013)*
(0.013)***
(0.005)***
(0.012)***
(0.014)***
(0.022)

Notes: BA = Bachelor’s degree; BMI=body mass index, SE= standard error. Models control for
state and survey year. All estimates are weighted using survey weights. Data are from the
Behavior Risk Factor Surveillance System, 2015, 2017, and 2019.
*p<0.05; **p<0.01; ***p<0.001
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Table A2.2: Negative binomial models predicting pain intensity by caregiving
duration among caregivers with arthritis (N=10,697)
Model 2
Model 3
Model 1
B
SE
B
SE
B
SE
Duration of Caregiving (ref: < 30 days)
1 month to
< 6 months
-0.012 (0.019)
-0.017 (0.019)
-0.037 (0.022)
6 months to
< 2 years
-0.008 (0.017)
-0.016 (0.017)
-0.036 (0.020)
2 years to
< 5 years
0.022
(0.017)
0.014
(0.016)
-0.005 (0.019)
>= 5 years
0.058
(0.015)***
0.043
(0.015)** 0.015 (0.018)
Male
-0.078 (0.011)***
-0.082 (0.011)*** -0.148 (0.027)***
Duration of Caregiving X Male
1 month to < 6 months
0.068 (0.041)
0.070 (0.037)
6 months to < 2 years
2 years to
< 5 years
0.067 (0.035)
>= 5 years
0.090 (0.032)**
Age
-0.007 (0.001)***
-0.004 (0.001)*** -0.004 (0.001)***
Race/Ethnicity (ref: non-Hispanic White)
Black
0.147
(0.017)***
0.143
(0.016)*** 0.143 (0.016)***
Hispanic
0.106
(0.032)**
0.089
(0.031)** 0.090 (0.031)**
Other
0.034
(0.023)
0.016
(0.022)
0.017 (0.022)
Marital status (ref: Married/partnered)
Divorced
0.077
(0.013)***
0.052
(0.013)*** 0.051 (0.013)***
Widowed
0.037
(0.016)*
0.019
(0.015)
0.018 (0.015)
Never married
0.029
(0.020)
0.010
(0.020)
0.010 (0.020)
Child in house
(ref: no)
0.019
(0.015)
0.011
(0.015)
0.011 (0.015)
Education (Ref: high school)
Less than
high school
0.129
(0.019)***
0.094
(0.018)*** 0.093 (0.018)***
Some college
-0.041 (0.013)***
-0.043 (0.012)*** -0.043 (0.012)***
BA degree and
above
-0.213 (0.013)***
-0.193 (0.013)*** -0.193 (0.013)***
Employment status (ref: employed)
Unemployed
0.282
(0.013)***
0.206
(0.013)*** 0.206 (0.013)***
Retired
0.099
(0.015)***
0.070
(0.014)*** 0.070 (0.014)***
Health conditions and access
BMI (ref: Normal)
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Underweight
Overweight
Obese
Chronic conditions
Frequent mental distress (ref: no)
Health care cost barrier (ref: no)
Any health coverage (ref: no)

0.042
0.028
0.095
0.059
0.162
0.141
0.016

(0.048)
(0.013)*
(0.013)***
(0.005)***
(0.012)***
(0.014)***
(0.022)

0.042
0.028
0.095
0.058
0.162
0.142
0.016

(0.048)
(0.013)*
(0.013)***
(0.005)***
(0.012)***
(0.014)***
(0.022)

Notes: BA = Bachelor’s degree; BMI=body mass index, SE= standard error. Models control for
state and survey year. All estimates are weighted using survey weights. Data are from the
Behavior Risk Factor Surveillance System, 2015, 2017, and 2019.
*p<0.05; **p<0.01; ***p<0.001
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Table A2.3: Negative binomial models predicting pain intensity by weekly
caregiving hours among caregivers with arthritis (N=10,697)
Model 2
Model 3
Model 1
B
SE
B
SE
B
SE
Weekly hours providing care (ref: 0-8)
9-19
0.039 (0.015)*
0.031
(0.015)*
0.033
(0.018)
20-39
0.068 (0.017)***
0.052
(0.016)**
0.060
(0.020)**
40+
0.090 (0.013)***
0.064
(0.012)*** 0.071
(0.015)***
Male
-0.074 (0.011)***
-0.079
(0.011)*** -0.070
(0.014)***
Weekly hours providing care X male
9-19
-0.006
(0.031)
20-39
-0.025
(0.034)
40+
-0.024
(0.027)
Age
-0.007 (0.001)***
-0.004
(0.001)*** -0.004
(0.001)***
Race/Ethnicity (ref: non-Hispanic White)
Black
0.148 (0.017)***
0.144
(0.016)*** 0.144
(0.016)***
Hispanic
0.110 (0.032)***
0.092
(0.031)*** 0.092
(0.031)***
Other
0.033 (0.027)*
0.016
(0.022)
0.016
(0.022)
Marital status (ref: Married/partnered)
Divorced
0.076 (0.013)***
0.051
(0.013)*** 0.051
(0.013)***
Widowed
0.039 (0.016)*
0.020
(0.015)
0.020
(0.015)
Never
married
0.028 (0.020)
0.009
(0.020)
0.009
(0.020)
Child in
house
(ref: no)
0.020 (0.015)
0.012
(0.015)
0.012
(0.015)
Education (Ref: high school)
Less than
high school
0.128 (0.016)***
0.095
(0.018)*** 0.095
(0.018)***
Some
college
-0.040 (0.011)***
-0.043
(0.012)*** -0.043
(0.012)***
BA degree
and above
-0.209 (0.012)***
-0.190
(0.013)*** -0.190
(0.013)***
Employment status (ref: employed)
Unemployed
0.277 (0.013)***
0.203
(0.013)*** 0.203
(0.013)***
Retired
0.093 (0.015)***
0.067
(0.014)*** 0.067
(0.014)***
Health conditions and access
BMI (ref: Normal)
Underweight
0.042
(0.048)
0.042
(0.048)
Overweight
0.029
(0.013)*
0.028
(0.013)*
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Obese
Chronic conditions
Frequent mental distress (ref: no)
Health care cost barrier (ref: no)
Any health coverage (ref: no)

0.095
0.058
0.158
0.140
0.018

(0.013)***
(0.005)***
(0.012)***
(0.014)***
(0.022)

0.095
0.058
0.158
0.140
0.018

(0.013)***
(0.005)***
(0.012)***
(0.014)***
(0.022)

Notes: BA = Bachelor’s degree; BMI=body mass index, SE= standard error. Models control for state and
survey year. All estimates are weighted using survey weights. Data are from the Behavior Risk Factor
Surveillance System, 2015, 2017, and 2019.
*p<0.05; **p<0.01; ***p<0.001
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Table A2.4: Negative binomial models predicting pain intensity by type of care
provided among caregivers with arthritis (N=10,697)
Model 2
Model 3
Model 1
B
SE
B
SE
B
SE
Type of care provided (ref: neither)
IADLs only
0.028
(0.015)
0.026
(0.015)
0.039 (0.018)*
ADLs only
0.061
(0.025)**
0.048
(0.024)*
0.068 (0.029)*
Both IADLs
and ADLs
0.079
(0.014)*** 0.067
(0.014)*** 0.072 (0.017)***
Male
-0.072 (0.011)*** -0.077 (0.011)*** -0.054 (0.025)***
Type of care provided X male
IADLs only
-0.038 (0.030)
-0.060 (0.050)
ADLs only
Both IADLs and
ADLs
-0.017 (0.029)
Age
-0.006 (0.001)*** -0.003 (0.001)*** -0.004 (0.001)***
Race/Ethnicity (ref: non-Hispanic White)
Black
0.147
(0.017)*** 0.143
(0.016)*** 0.143 (0.016)***
Hispanic
0.108
(0.032)**
0.090
(0.031)** 0.090 (0.031)**
Other
0.032
(0.023)
0.016
(0.022)
0.015 (0.022)
Marital status (ref: married/partnered)
Divorced
0.079
(0.013)*** 0.054
(0.013)*** 0.053 (0.013)***
Widowed
0.042
(0.016)**
0.023
(0.015)
0.023 (0.015)
Never married
0.034
(0.021)
0.015
(0.020)
0.014 (0.020)
Child in house
(ref: no)
0.019
(0.013)
0.011
(0.015)
0.011 (0.015)
Education (Ref: High school)
Less than high
school
0.130
(0.019)*** 0.095
(0.018)*** 0.095 (0.018)***
Some college
-0.043 (0.013)**
-0.045 (0.012)*** -0.045 (0.012)***
BA degree and
above
-0.215 (0.013)*** -0.194 (0.013)*** -0.194 (0.013)***
Employment status (ref: employed)
Unemployed
0.283
(0.013)*** 0.207
(0.013)*** 0.207 (0.013)***
Retired
0.100
(0.015)*** 0.071
(0.014)*** 0.071 (0.014)***
Health conditions and access
BMI (ref: Normal)
Underweight
0.045
(0.048)
0.043 (0.048)
Overweight
0.029
(0.013)*
0.028 (0.013)*
Obese
0.096
(0.013)*** 0.096 (0.013)***
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Chronic conditions
Frequent mental distress (ref: no)
Health care cost barrier (ref: no)
Any health coverage (ref: no)

0.059
0.160
0.140
0.016

(0.005)***
(0.012)***
(0.014)***
(0.022)

0.059
0.160
0.140
0.016

(0.005)***
(0.012)***
(0.014)***
(0.022)

Notes: IADL = instrumental activities of daily living; ADL = activities of daily living; BA =
Bachelor’s degree; BMI=body mass index, SE= standard error. Models control for state and
survey year. All estimates are weighted using survey weights. Data are from the Behavior Risk
Factor Surveillance System, 2015, 2017, and 2019.
*p<0.05; **p<0.01; ***p<0.001

94

Figure A2.1: Predicted pain intensity by caregiving duration interacted with sex
(N=10,697)

Notes: Controls include age, race/ethnicity, marital status, whether there is a child in the
household, education, employment status, body mass index, healthcare access, health insurance,
state, and survey year. Data are from the Behavior Risk Factor Surveillance System, 2015, 2017,
and 2019.
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CHAPTER 3:
DECOMPOSING TRENDS IN MENTAL DISTRESS AMONG WHITE AND BLACK
ADULTS AGED 25-64 IN THE UNITED STATES, 2002-2018
Abstract
Background: Recent studies have documented rising trends in mental distress among
midlife, non-Hispanic Whites. Less is known about whether mental distress has also
increased among other demographic groups over time.
Methods: I use the 2002-2018 National Health Interview Survey (NHIS) The analytic
sample consists of 226,191 non-Hispanic White and non-Hispanic Black adults aged 2564. I use regression and Oaxaca-Blinder decomposition techniques to 1) analyze trends in
mental distress over time, and 2) identify socioeconomic, behavioral, and medical factors
contributing to these trends.
Results: Results show that mental distress significantly increased over time among all
race and age groups. Steeper increases among Whites, particularly those aged 25-44,
suggest the attenuation of Black-White disparities in mental distress over time. Results
from the decomposition analyses reveal suggest that the increase in the proportion of the
population engaging in heavy alcohol use and experiencing chronic pain over time
explains much of the increase in mental distress among Blacks over time, while most of
the increase in mental distress among Whites remains unexplained. However, the rise
heavy alcohol use and chronic pain helps explain a small percentage of the increase
among non-Hispanic Whites aged 25-44, suggesting overlap in the factors contributing to
the increases in mental distress over time across age and race groups.
Conclusion: Exploring disparities in mental distress trends and correlates of these trends
among younger and non-Hispanic Black adults suggests deteriorating mental health
among groups that may have received less attention in recent literature. Public health
efforts aimed at reducing mental distress should also consider targeting non-Hispanic
Blacks and adults across the age span.
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Preface
Mental health is a major public health issue in the United States. In 2020, the
annual economic cost of depression was estimated at more than $326 billion (Greenburg
et al., 2021). For individuals, mental health is a key determinant of quality of life,
healthcare utilization, and is a leading cause of disability and mortality (Patel et al.,
2018). Nationally, the lifetime prevalence of major depressive disorder among adults is
21%, and the 12-month prevalence is 10% (Hasin et al. 2018). About 19% of adults
reported symptoms of depression that were either mild, moderate, or severe in the past
two weeks, and 11% reported regular feelings of worry, nervousness, or anxiety
(Villarroel & Telizzi, 2020). More than 10% of physician office visits and emergency
department visits had depression indicated on the medical record (Santo & Okeyode,
2021). Moreover, recent upward trends in opioid-related, alcohol, and suicide deaths
(“deaths of despair”) has raised questions about whether Americans’ mental health has
worsened over time (Case & Deaton, 2015).
Life expectancy in the U.S. fell between 2014 and 2015, and continued to decline
through 2017–the longest sustained decline in a century (Murphy et al., 2018). Early
studies suggested that middle-aged, non-Hispanic Whites with a high school education or
less were driving the increases in these “deaths of despair” (Case & Deaton, 2015; 2017).
Explanations for these trends have centered around changes in socioeconomic (SES)
conditions, particularly rising income inequality, wage stagnation among the working
class, and deterioration in employment opportunities in the manufacturing and mining
industries (Charles et al., 2019; Silva, 2019). Indeed, as this decline in life expectancy
garnered national media attention, the image of the forgotten, low-educated, White
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American captured the public’s attention (Wuthnow, 2019). Subsequently, much of the
recent literature on trends in Americans’ mental health has focused on middle-aged, nonHispanic Whites (e.g., Goldman, Glei, and Weinstein, 2018; Blanchflower & Oswald,
2020). Evidence from these studies suggest worsening mental health, particularly among
the socioeconomically-disadvantaged, once again underscoring changes in SES
conditions as key drivers of these trends.
The deaths of despair narrative may have resulted in less attention being paid
towards mental health among other demographic groups, such as younger adults and nonHispanic Blacks. It is possible that mental health has also worsened among these groups
over time. Moreover, SES factors may not necessarily be the key drivers of worsening
mental health among these groups. This is a major shortcoming in the literature,
especially given the economic and personal costs of poor mental health. In the present
study, I use the 2002-2018 National Health Interview Survey and regression and OaxacaBlinder decomposition techniques to analyze trends in mental distress over time among
U.S. non-Hispanic Whites and Blacks aged 25-64. I also identify salient individual-level
socioeconomic, behavioral, and medical factors contributing to these trends.
Background
Evidence from recent studies suggest worsening mental health over time among
middle-aged, non-Hispanic Whites (Case & Deaton, 2015; Goldman et al., 2018;
Weinberger et al., 2018; Blanchflower & Oswald, 2021). Case and Deaton (2015)
showed an increase in severe mental distress and the number of days that non-Hispanic
Whites aged 45-54 rated their mental health as not good between 1997-1999 and 20112013. Similarly, Weinberger et al. (2018) found an increase in depression prevalence
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among older, non-Hispanic Whites from 2005-2015. Goldman and colleagues (2018)
examined an assortment of psychological health measures asked in the Midlife in the
United States (MIDUS) longitudinal survey conducted in 1995-1996 and 2011-2014
among non-Hispanic Whites. They found that life satisfaction worsened over this period
in MIDUS, as did measures of negative and positive affect. Recently, Blanchflower and
Oswald (2020) defined “extreme distress” as reporting mental health as not good every
day during the past 30 days using data from the Behavioral Risk Factor Surveillance
System (BRFSS). While they found that the proportion of the U.S. population reporting
extreme distress rose from 3.6% in 1993 to 6.4% in 2019, the percentage more than
doubled, from 4.8% to 11.5%, among middle-aged, non-Hispanic Whites with a high
school education or less.
Explanations for these observed declines in a variety of mental health measures
tend to focus on individual and macro-level socioeconomic conditions. Goldman and
colleagues’ (2018) comprehensive composite measure of SES, which integrated
education, occupation, wealth, and income showed that negative affect increased the most
and positive affect decreased the most among respondents in the 10th percentile of the
SES distribution. However, there was little change over time among those in the 90th
percentile. Studies examining variation in mental health by educational attainment (e.g.,
Case & Deaton 2015; Blanchflower & Oswald, 2020) and household income (e.g.,
Weinberger et al., 2018) have revealed similar results. At the state-level, Blanchflower
and Oswald (2020) found that the decline in manufacturing jobs over time was a key
predictor of extreme distress among low-educated, non-Hispanic Whites. Their findings
were consistent with previous empirical studies linking the decline of blue-collar jobs to
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suicide, alcohol, and drug-related mortality among non-Hispanic whites (e.g., Graetz et
al., 2020; Monnat, 2018), as well as qualitative studies documenting feelings of
hopelessness among residents of former manufacturing towns (Silva, 2019; Wuthnow,
2019).
Chronic stress likely lies at the core of these socioeconomic explanations.
Individuals may engage in unhealthy behaviors in an effort to cope when feeling hopeless
about their futures (Gaydosh et al., 2019; Goldman et al. 2018). The idea of despair is
now routinely used in the literature, although with imprecision and sometimes as a
placeholder for a nebulous combination of health behaviors, physical pain, and mental
distress upstream of the causes of death associated with the observed pattern of elevated
mortality. Many explanations for rising despair among middle-aged, non-Hispanic
Whites would seem to apply as much or perhaps even more to other demographic groups.
For example, many younger adults launched their careers during the height of the Great
Recession (2007-2009) and took on substantial student loan debt compared to previous
generations, often resulting in a delay or even the loss of hope for career advancement,
marriage, home ownership and other socioeconomic milestones (Bialik & Fry, 2019).
Moreover, due to economic disadvantage and systemic racism, non-Whites (particularly
non-Hispanic Blacks) in the U.S. have historically had much more justification to
experience mental distress and other elements of despair compared to non-Hispanic
Whites.
In contrast to non-Hispanic Whites, race-ethnic minorities experienced
comparatively smaller recent increases in drug poisoning and no or only very small
increases in alcohol-induced deaths and suicides (Ruhm, 2021). This finding regarding
100

suicide mortality is consistent with the “black-white mental health paradox,” whereby
non-Hispanic Blacks, despite higher exposure to stress, tend to have lower rates of
adverse mental health outcomes, such as major depression, compared to non-Hispanic
Whites (Williams, 2018). Indeed, Goldman et al. (2018) found that non-Hispanic Blacks
fared better than non-Hispanic Whites on most mental health measures between the late
1990s and 2010s, though the small sample of non-Hispanic Blacks prevented any
definitive conclusions. Similarly, Weinberger and colleagues (2018) found no significant
change in depression prevalence among non-Hispanic Blacks from 2005 to 2015. Raceethnic minorities also experienced a much smaller increase in extreme distress over time
(Blanchflower & Oswald, 2020). Interestingly, the decline in manufacturing jobs was not
a significant predictor of extreme distress among minorities in Blanchflower and
Oswald’s study (2020), suggesting that the correlates of mental health trends may be
different for other race-ethnic groups.
However, a few recent studies have found evidence suggesting that mental health
may have also worsened among non-Hispanic Blacks over time. Using data from the
National Longitudinal Study of Adolescent to Adult Health cohort born from 1974-1983,
Gaydosh and colleagues (2019) found that depressive symptoms increased as the cohort
aged into their late 30s, and that this increase was observed among both non-Hispanic
Whites and non-Hispanic Blacks. Zheng and Echave (2021) found variation in trends in
anxiety and depression by both race and age. Younger non-Hispanic Whites reported
higher levels of anxiety and depression compared to younger non-Hispanic Blacks.
Among non-Hispanic Whites, younger cohorts had higher levels of depression compared
to older cohorts. However, the reverse pattern appeared among non-Hispanic Blacks:
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older cohorts had higher levels of depression compared to younger cohorts. While neither
of these studies delved into potential explanations for their results, they do underscore
potential variation in mental health trends by both race and age group.
The question of whether other age groups, specifically younger adults, have also
experienced worsening mental health over time has received less attention. While much
of the current literature has focused on middle-aged adults, Goldman et al. (2018) did
show that their results were found among adults as young as 30. Importantly, the recent
studies (e.g., Twenge et al., 2019) that have documented increases in poor mental health
over time among younger adults have identified different correlates of these increases.
For example, Twenge and colleagues (2019) underscored the rise in electronic
communication, social media, and the decline in sleep duration as contributing to trends
in deteriorating mental health among younger adults. In sum, while some evidence shows
rising mental distress over time among both younger and middle-aged adults, the factors
associated with these increases may be different.
Measuring mental health
An admitted challenge to analyzing mental health lies in the measurement of
mental health itself. There is no measure that captures the full gamut of mental health
symptomatology. As noted by Goldman et al. (2018), “psychologists and other social
scientists have increasingly recognized that mental health is far more than the absence of
particular pathologies; positive and negative emotions are distinct and essential
dimensions of mental well-being rather than simply polar opposites” (pgs. 15–17).
However, national surveys typically include non-diagnostic indicators such as selfreported depressive and anxiety symptoms, as well as comprehensive instruments such as
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the Kessler-6 (K6) measure of non-specific psychological distress. The quality of these
data is often hindered by the subjective nature of the questions. Clinical assessments of
specific mental illnesses require considerable time, financial resources, and effort to
implement on a national-level over time. A recent review covering several countries
suggests that there is little evidence for substantial recent changes in rates of adult mental
illness (Richter et al., 2019). Conversely, using 10 years (2009-2018) of national
healthcare claims data, Brignone and colleagues (2020) found an increase of 170% in
diagnoses related suicidal ideation. Since I use the K6 in the following analyses, I refer to
my measure of mental health as mental distress, while recognizing that this measure is
but one element of a broader conceptualization of mental health.
The present study
Much of the recent literature on trends in mental health among U.S. adults has
focused on middle-aged, non-Hispanic Whites because this group is most frequently
implicated in concerns about rising premature mortality. Less is known about trends in
mental distress among other age and race groups. In the present study, I first describe
trends in mental distress over time (2002-2018) stratified by age group (25-44 and 45-64)
and race (non-Hispanic Black and non-Hispanic White) in order to assess whether mental
distress has indeed increased among other demographic groups. I then use age group and
race-stratified regressions to examine the associations of a set of social, socioeconomic,
and medical determinants with mental distress over time. These regressions serve as the
building blocks for my final aim of using Oaxaca-Blinder decomposition methods to
decompose the relative contributions of individual factors to these mental distress time
trends for each age and race group. Overall, these three aims collectively allow me to
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assess how mental distress has evolved in the U.S. among non-Hispanic White and Black
adults aged 25-64 from 2002 to 2018, and to identify salient individual-level factors
linked to the trends.
Data and methods
I used the 2002–2018 National Health Interview Survey (NHIS) data, which is
harmonized by the Integrated Public Use Microdata Series (IPUMS) (Blewett et al.
2019). The NHIS is an ongoing cross-sectional, nationally representative survey of the
non-institutionalized population in the United States. It is the best available source of data
for this study because it includes adults of all ages, a large set of relevant covariates, and
a large sample size that permits subgroup analyses. All variables needed for my analyses
have been consistently collected since 2002. I used 2018 as the end point since the NHIS
phased out the K6 in 2019 as part of a major redesign.
The analytic sample was defined as non-proxy, non-Hispanic White and nonHispanic Black (hereafter White and Black) respondents aged 25-64 with complete
information on all covariates who were interviewed between January 2002 and December
2018. I chose to focus only on Whites and Blacks in order to limit the number of
comparison groups. Given the emphasis on SES, particularly educational attainment, in
the deaths of despair literature, I limited the sample to working-age adults. Finally, I
excluded respondents who were born outside of the U.S. and who answered the interview
questions in a language other than English since research documents an immigrant health
advantage whereby immigrants have lower prevalence of mental illness than their native
peers (Alegria et al., 2008).
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Respondents were designated as part of the survey’s “sample adult” group, which
is a random subsample of 43% of all adult NHIS respondents who were administered
detailed health measures. The final analytic sample size was 226,191, while the annual
sample sizes varied from 9,958 in 2008 to 15,856 in 2014.
Measures
Mental distress
Mental distress was measured using the Kessler 6 (K6) non-specific psychological
distress scale (Kessler et al., 2002), which is a composite instrument of six items
assessing how often an individual felt sad, nervous, restless, hopeless, worthless, or that
everything was an effort during the past 30 days. Each item was scored from zero (“none
of the time”) to four (“all of the time”). While some studies (e.g., Case & Deaton, 2015)
used clinical cut points of the K6 to examine trends in severe distress, research suggests
that even mild distress can disrupt daily life (Greenberg et al., 2015). Therefore, the K6
was kept continuous (range: 0-24) in the present study. Cronbach’s alpha for the six-item
scale was 0.86.
Sociodemographic measures
Race was coded as White=1 and Black =0. Age was treated in two ways. First,
age in single years was included in all models as a continuous covariate. Second, the
sample was stratified into two age groups: 25-44 and 45-64. The age-stratified models
also controlled for age. Sex was coded with male as reference. Region of residence was
Northeast (reference), Midwest, South, and West.
Social ties
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I included two measures of social ties. Marital status was categorized as married
or cohabiting versus not married. The presence of children—own, step-, or adopted—
currently residing in the household was dichotomous, with no children as the reference.
Socioeconomic status
The NHIS education categories were combined to reflect less than a high school
diploma, high school graduate or equivalent, some college or associate’s degree, and
Bachelor’s degree and above (reference). As a short-term indicator of material wellbeing, the NHIS calculates household income using the ratio of total household income to
the household composition, expressed as a percentage of a year-specific federal poverty
line. It was categorized as below poverty line, 1-1.99 times the poverty line, 2-3.99 times,
and 4 times and above (reference). I refer to this variable as “household income” for
parsimony. Homeownership captures longer-term financial well-being and was
categorized as homeowner versus not. With respect to employment, I used information
from the year preceding the interview to slightly reduce the risk of endogeneity. I
categorized respondents as having worked all year (reference), part of the year (1-11
months), or none of the year. I also controlled for current employment status, coded as
employed (reference), unemployed, or not in the labor force.
Health behaviors
Health behaviors included smoking, alcohol use, body mass index (BMI), and
physical activity. Smoking was categorized as never (reference), former, and current.
Alcohol use was coded as never (reference), former, current moderate, and excessive
current use. The latter was defined as any binge use in the past year (five or more drinks
per day) or heavy use (eight or more drinks per week for women and 15 or more for men)
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(Esser et al., 2014). Since 2014, the question about binge use was altered in the NHIS for
females to four or more drinks. BMI was calculated by the NHIS from self-reported
height and weight. BMI was coded as underweight (less than 18.5), normal (18.5-24.9)
(reference), overweight (25-29.9) and obese (30 or more) (CDC, 2021). Physical activity
is a dichotomous measure capturing whether a respondent met federal guidelines for
physical activity or not. The threshold to meet the guidelines is 150 minutes of moderate
activity or 75 minutes of vigorous exercise per week (U.S. Department of Health and
Human Services, 2018).
Chronic conditions
Chronic health conditions included whether the respondent had ever been
diagnosed with emphysema, heart disease, arthritis, cancer, diabetes, hypertension, and
stroke. I also included a measure of chronic pain. Since 2002, the NHIS has asked
questions about pain in five body sites lasting for at least three months: low back, neck,
severe headache/migraine, facial/jaw, and joint pain. Respondents who responded
affirmatively to any of the five pain sites were coded as having chronic pain.
Methods
I created two analytic samples: 1) observations collected continually from 2002 to
2018, and 2) pooled observations collected in the first three years of the observation
period (2002–2004) and the most recent three years (2016–2018) for the regression and
decomposition analyses.
I first used the plreg command in Stata (Lokshin, 2006) to estimate a series of age
and sex-adjusted models of mental distress with a flexibly-specified time trend in order to
describe trends in mental distress over time. Time was the year of the survey. These
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semiparametric partial-linear models capture the time trend non-parametrically. The
smooth function of time was estimated by the lowess procedure in Stata (Cleveland
1979). I plotted the results as line graphs by race and age groups (Figure 3.1).
Decomposition approaches require the comparison of two groups. Therefore,
following previous studies (e.g., Zajacova et al., 2021), I pooled the first and last three
years of the 17-year time period. Table 3.1 shows unweighted descriptive statistics for the
full sample pooled for the beginning (2002-2004) and ending (2016-2018) observation
periods, stratified by age group (25-44 and 45-64). Table 3.2 shows the same descriptive
statistics stratified by both age group and race.
I next used my second analytic sample to perform weighted and design-adjusted
ordinary least squares (OLS) regression of mental distress on the entire set of
sociodemographic, social ties, socioeconomic, health behaviors, and chronic conditions
factors for the beginning (2002-2004) and ending (2016-2018) observation periods.
These regressions essentially serve as the building blocks for the decomposition analysis
because they show the directions of the associations and provide context for the
decomposition interpretations. I ran these regressions for the full sample stratified by age
group (Table 3.3) and then also stratified by race (Table 3.4). I used postestimation Wald
tests to assess significant differences among the coefficients between the model estimated
for the early observation period and the model estimated for the ending observation
period. I bolded the pairs of coefficients in Tables 3.3 and 3.4 that significantly changed
between the beginning and ending observation periods. Survey year was included in each
model as a set of dummy variables.
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For my final analyses I used the Oaxaca-Blinder decomposition technique
(Blinder 1973; Oaxaca 1973) to describe the components of mental distress between the
beginning and ending observation periods, stratified by age group and race. OaxacaBlinder decomposition is a regression-based method that determines the degree to which
a characteristic in one part of the sample mirrors that characteristic in the other part of the
sample, identifying important factors associated with the disparity between the two
groups. After estimating OLS models for respondents in the beginning (2002-2004) and
ending (2016-2018) periods separately, the Oaxaca-Blinder technique decomposes these
regressions into observable differences. The first part of the decomposition estimates the
amount of the change in mental distress over time that is attributable to differences
between the two groups in the means of the explanatory variables (population
composition) and is therefore considered the “explained” portion of the change in mental
distress. The second part shows the amount of the change in mental distress over time
that is due to the differences in the intercept of the regression equation and the effects
(coefficients) of the explanatory variables. Therefore, the second part is considered the
“unexplained” or process part of the decomposition. I used the mvdcmp extension in Stata
to run the decomposition analyses (Powers et al., 2021).
I used the sampling weights for pooled data by using the strata and primary
sampling units supplied by the NHIS. Since years of data included in this study were
from three sample design periods, all weights were adjusted per the guidelines suggested
by the NCHS (National Center for Health Statistics, 2017).
Results
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Figure 3.1 visualizes the age and sex-adjusted trends in mental distress
disaggregated by age group and race. Overall, the trends are roughly linear for all four
groups (with perhaps the exception of a steeper increase among Blacks aged 45-64
around the time of the Great Recession), underscoring a continuous increase in mental
distress over time. Furthermore, mental distress appears to be highest among Blacks aged
45-64, although the gap in mental distress between Blacks and Whites appears to narrow
over time, with steep increases observed among Whites, particularly among those aged
25-44. While the mental distress trends between age groups among Whites are closely
intertwined, there appears to be a gap between Blacks aged 25-44 and 45-64 that has
widened over time.
Table 3.1 presents unweighted descriptive statistics for the overall sample in the
beginning (2002-2004) and ending (2016-2018) observation periods, stratified by age
group. Table 3.2 shows the same descriptive statistics, but stratified by both age group
and race. Overall, there are noticeable and statistically significant changes in most
characteristics. In line with the time trends shown in Figure 3.1, mental distress
significantly increased between these two observation periods among all groups. The
population became more educated and wealthier over time. Health behaviors changed as
well: smoking declined sharply and the proportion meeting federal guidelines for
physical activity increased among all groups. However, heavy alcohol use, BMI, and the
prevalence of chronic pain also significantly increased among all groups. With regards to
chronic health conditions, the prevalence of diabetes and hypertension increased among
all groups over time, while the prevalence of cancer and arthritis also increased among
adults aged 45-64.
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Results from regression analyses
Table 3.3 shows the regression estimates from the survey-design-adjusted models
for the full sample by age group. Table 3.4 shows the same models, but further stratified
by race. Two models were estimated for each group for the beginning (2002-2004) and
ending (2016-2018) observation periods, respectfully. The bolded coefficient pairs
highlight the coefficients that significantly changed between these two observation
periods.
While Figure 3.1 shows that Blacks aged 45-64 reported the highest mental
distress, the fully-adjusted models suggest that White respondents in both age groups
reported higher mental distress, on average, compared to Blacks in both observation
periods. The bolded coefficients among ages 25-44 suggest a steeper increase in mental
distress among Whites compared to Blacks in this age group over time.
As expected, lower levels of household income are associated with higher mental
distress. Among adults aged 45-64, the bolded coefficients suggest steeper increases in
mental distress over time among respondents living below the poverty line compared the
wealthiest respondents. However, the patterns are less clear for education. Having less
than a high school education is significantly associated with higher mental distress
compared to having with a Bachelor’s degree or more, but only in the beginning
observation period, suggesting that the trends in mental distress may be converging
between these two groups over time. However, it is important to note that since a wealth
of evidence (e.g., Hasin et al., 2018) demonstrates that people with less than a high
school education report worse mental health, this may be a case where less-educated
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respondents in the present sample already have high mental distress and therefore less
room for additional increases.
Being a current smoker and engaging in heavy alcohol use are both associated
with higher mental distress among both age groups over time compared to respondents
who partake in neither. Obesity is only associated with higher mental distress among ages
25-44 during the early observation period. Engaging in physical activity that meets the
federal guidelines is associated with less mental distress among both age groups and
across both observation periods. The bolded coefficients suggest that adults aged 25-44
who engaged in physical activity had less steep increases in mental distress over time.
The majority of chronic conditions, as well as chronic pain, are associated with worse
mental distress during both observation periods.
Table 3.4 expands upon the results shown in Table 3.3 by further stratifying by
race. The relationships between household income and education and mental distress
among Whites is very similar to those shown in Table 3.3. Interestingly, the bolded
coefficients for Whites aged 45-64 and Blacks aged 25-44 living below the poverty line
suggest that these two groups experienced steeper increases in mental distress over time
compared to their wealthier, respective counterparts. The finding from Table 3.3 showing
that having less than a high school education is significantly associated with higher
mental distress compared to respondents with a Bachelor’s degree, but only in the
beginning observation period is evident among Whites in both age groups and among
Blacks aged 25-44 in the race-stratified models. In the ending observation period the
coefficients for less than high school become negative (although non-significant),
suggesting that the gap in mental distress may be narrowing among education groups.
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However, this education gap persists among Blacks aged 45-64 as less education
continues to be associated with higher mental distress over time.
Associations between health behaviors and mental distress are similar across age
and race groups. Interestingly, engaging in enough physical activity that meets federal
guidelines is associated with less mental distress among Whites, but only among Blacks
aged 45-64 in the ending observation period. Finally, while chronic pain is associated
with higher mental distress among all groups, the bolded coefficients suggest a steeper
increase in mental distress among Whites aged 25-44 suffering from chronic pain over
time compared to Whites in the same age group without chronic pain.
In sum, the regression results establish disparities in the correlates of mental
distress among the age and race groups, suggesting that either some of the key variables
operate differently for different groups or that the composition of the group changes over
time in ways that affect each group’s ratings of their mental distress.
Results from the decomposition analyses
Table 3.5 shows the results of the decomposition analyses for each age group. The
unadjusted mean mental distress for adults aged 25-44 in 2002-2004 was 2.50, while it
was 3.12 in 2016-2018, which is a mean difference of 0.62. This difference of 0.62 is
decomposed by being broken down into the difference due to composition (0.15) and
difference due to the coefficients (0.46). When expressed as percentages, about 25% of
the difference in mental distress over time among ages 25-44 can be explained by
differences in population composition (“explained”), while 75% can be explained by
differences in coefficient effects (“unexplained”). Among respondents aged 45-64, none
of the 0.53 difference in mental distress over time can be explained by differences in
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population composition (6.3%, but not significant), while 93.7% is due to differences in
coefficient effects. Note that some of the parameter estimates have positive signs, and
some have negative signs, which results in canceling each other out when they are added
up. In the detailed decomposition, positive coefficients can be thought of as shrinking the
gap between the early and later periods while negative coefficients can be thought of as
expanding the gap.
I draw on the population compositions of the two age groups shown in Table 3.1
and the directions of the associations shown in Table 3.3 to help interpret the
contributions of each variable to the detailed decomposition shown in the second half of
Table 3.5. Among adults aged 25-44, heavy alcohol use and pain are the most important
covariates linked to the 25% explained increase in mental distress. In other words, the
increase in the proportion of the population engaging in heavy alcohol use and
experiencing chronic pain over time helped explain the increase in mental distress over
time for this group. Interestingly, education and household income all have very small or
non-significant contributions to the explained portion for adults aged 25-44. As
previously noted, among adults aged 45-64, changes in population composition over time
do not significantly explain any of the increase in mental distress over time.
Table 3.6 shows the same decomposition analyses stratified by race. Overall,
results show that the increase in mental distress over time can be attributed to changes in
the composition of the population among Blacks aged 25-44 (110%), but remains largely
unexplained among Whites aged 25-44 (17%). Among the older age group, about 34% of
the increase in mental distress can be explained by changes in population composition
among Blacks while none of the increase among Whites is explained.
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Among Blacks aged 25-44, more than 70% of the increase in mental distress over
time can be explained by the increase in the proportion of the population engaging in
heavy alcohol use and experiencing chronic pain. Other key covariates include the
increase in the proportion of the population diagnosed with hypertension and diabetes
over time. While changes in the population composition explains much less of the
increase in mental distress over time among Whites in the same age group (17%), the
same two key covariates—heavy alcohol use and chronic pain—contribute to this
increase. Similarly, among Blacks aged 45-64, the increase in heavy alcohol use and
chronic pain contribute about 25% of the 34% explained increase in mental distress over
time. Other key covariates contributing to this explained part include the increase in the
proportion of Black adults in this age groups having a child in the household and the rise
in the proportion with arthritis. Once again, education does not significantly contribute to
explained part of the decomposition for Whites or Blacks, while the contribution of
household income is quite small.
The column for the coefficients (“unexplained”) part for each decomposition
shows the direction of the effects on differences between mental distress in the beginning
and ending observation periods. For example, the negative coefficients (which expand the
gap) for less than high school education among both White age groups and Blacks aged
25-44 suggest that the gap in mental distress between those with a less than a high school
education and those with a Bachelor’s degree or above may be shrinking over time.
Given the results regarding education shown in Table 3.4, it appears that mental distress
is rising among the better educated over time compared to their peers with less a high
school education—at least among Whites aged 25-64 and Blacks aged 25-44.
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Discussion
Examining and decomposing trends in Americans’ mental distress is essential for
understanding and improving population health. Much of the recent literature on trends in
mental health has focused on middle-aged Whites in an effort to understand the despair
underlying the decline in life expectancy among this group. Less attention has been paid
towards whether other demographic groups, particularly Blacks and younger adults, who
may have also experienced deteriorating mental health over time. In this study, I analyzed
trends in mental distress trends from 2002-2018 among U.S. White and Black workingage adults, identifying individual-level socioeconomic, behavioral, and medical factors
that contributed to the changes in mental distress over time among these groups. My
findings show that mental distress actually increased over this time period among both
younger and older Black and White adults. While much of this increase in mental distress
among Black adults was explained by the rise in the proportion of the population
engaging in heavy alcohol use and experiencing chronic pain, very little was explained
for Whites.
My finding that mental distress increased over time among younger and Black
adults is consistent with previous studies (e.g., Gaydosh et al., 2019) suggesting that
mental distress appears to be occurring earlier in the life course among both White and
Black adults. My results may also reflect recent evidence that mortality has also risen
among Blacks. For example, in a recent report from the National Academies of Sciences,
Engineering, and Medicine (2021) the authors contend that “because of the popular focus
on predominantly working-class Whites, however, the experiences of racial/ethnic
minorities during the overdose epidemic have gone largely ignored” (pg. 19). It’s quite
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possible that Blacks have experienced elements of despair that were previously
overlooked.
As shown in Figure 3.1 and Table 3.3, the disparities in mental distress between
Black and White adults appear to have narrowed over. That White adults, particularly
those aged 25-44, seem to have experienced steeper increases in mental distress
compared to Black adults is consistent with previous literature documenting rising
distress among Whites over time (e.g., Weinberger et al., 2019), especially Blanchflower
and Oswald’s (2020) findings that extreme distress accelerated faster among Whites
compared to Blacks over time. Disparities in mental distress between Black and White
adults appear to be narrowing over time. However, I underscore that these apparent
reductions in disparities are not reason for celebration. Mental distress still remains high
among Black adults in both age groups. Rather than the less distressed group faring better
over time, these are cases where all groups–particularly those with previously lower
mental distress–faring progressively worse.
The picture of the correlates of mental distress trends revealed in the results from
the regression and decomposition analyses is complicated for several reasons. First,
correlates of mental distress trends are not necessarily the same as correlates of mental
distress levels. My study focused on the former, analyzing how changes in the
distribution of covariates in the population over time, and/or changes in the effects of
these covariates, correlate with changes in mental distress. Second, that I stratify by age
groups and within race, raising issues about age, period, and cohort trends. I describe
trends and correlates in terms of age groups. Whether these differences reflect age,
period, and/or birth cohort influences is difficult to disentangle (Bell & Jones, 2014).
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However, there clearly are age and/or generational differences in mental distress trends. I
hope that future studies might use longitudinal data to gain traction on this issue. Third,
as highlighted in the social determinants of health framework, mental distress is
influenced by a complex web of upstream (e.g., education) and downstream (e.g., health
behaviors) causes grounded in cultural and institutional contexts (Solar & Irwin, 2010).
Although data limitations prevented me from exploring these larger contextual factors,
prior work, specifically qualitative studies (e.g.., Silva, 2019; Wuthnow, 2019) describe
the macro-level changes that may underlie the results described in the present study.
Changes in alcohol use, particularly the rise in heavy drinking behavior over time,
was a key covariate that contributed to the explained part of the increase in mental
distress over time among all groups except Whites aged 45-64. There was also variation
by race: the increase in heavy drinking explained nearly half of the increase in mental
distress among Blacks ages 25-44, but only 11% of the 17% explained increase among
Whites in the same age group and 11% of the 34% explained increase among older
Blacks. These results make sense given the documented increase in alcohol use trends
across age groups (e.g., Brignone et al., 2020). However, the relationship between mental
distress and alcohol use is often bi-directional, making it difficult to make any definitive
claims about directionality (Fergusson et al., 2009). Regardless, the role of heavy alcohol
use as a key correlate of mental distress trends described here mirrors those for alcohol
use and prevalence of depression and other mental health disorders (Boden & Fergusson,
2011).
Chronic pain was the strongest predictor of mental distress across all age and race
groups (Table 3.3 and Table 3.4), as well one of the key variables explaining increases in
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mental distress over time among most groups (Table 3.5 and Table 3.6). The prominent
role of physical pain should not be surprising. Physical pain is widely considered a risk
factor for mental distress, although the associations are clearly bidirectional (Conejero et
al., 2018). Indeed, Zajacova and colleagues (2021) showed that the increase in mental
distress accounted for 50% of the difference in pain prevalence over time among adults
ages 25-44. That the rise in the proportion of the population engaging in heavy alcohol
use and experiencing chronic pain were the most prominent contributors in explaining the
increase in mental distress over time certainly fits well with the broad conceptualization
of despair, possibly pointing to a terrible confluence of poor health behaviors that reflect
maladaptive coping mechanisms for stress (Park & Iacocca, 2014).
A complex pattern pertains to household income and education. Household
income and education were prominent predictors of mental distress among all age and
race groups (Table 3.4). However, education became largely non-significant in the
decomposition analyses, and the contribution of household income to the explained part
was small for most groups. It’s possible the decomposition analyses–which included
intermediate and proximate correlates of mental distress (e.g., health behaviors)–
effectively explained the links between the changing distributions of education,
household income, and mental distress trends (Brunello et al., 2016). However, both the
regression and decomposition analyses (coefficient effects) suggest that disparities in
mental distress between respondents with less than a high school education and those
with a Bachelor’s degree and above may be narrowing over time as distress increases
among the better-educated. While much of the deaths of despair literature has focused on
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mental distress among the less-educated, future research should consider whether distress
may also be rising among more-educated groups.
Finally, results from the decomposition analyses suggest that much of the increase
in mental distress among Black adults, specifically Blacks aged 25-44, was explained by
changes in the population composition, while very little of the increase in mental distress
over time was explained for Whites. In other words, mental distress increased among all
groups, but could not be explained by changes in population composition among Whites.
What might explain the increase in mental distress among Whites? I posit three potential
explanations. One possible explanation is differences in medication usage between White
and Black adults. Do and Schnittker (2020) report a strong relationship between the use
of medications for which suicide is a potential side effect and significant mental distress,
such that the disproportionate use of these medications by Whites partially explains the
non-White advantage in mental distress. Another potential explanation is the rise in social
media, particularly among young adults. Studies have linked the increase in social media
use and screen time, particularly smartphone usage, to an increase in depressive
symptoms among young adults (Lin et al., 2016; Twenge et al., 2018). Finally, while SES
did not explain the increase in mental distress among Whites, their perception of their
own SES might. Glei and colleagues (2018) contend that Whites perceive their financial
circumstances as much worse than might be expected given objective measures of
economic and employment circumstances. It is possible that Whites may feel status
anxiety because they perceive their socioeconomic well-being as worse off compared to
previous generations of Whites. Future research is needed to better understand what
factors may be driving the documented increase in mental distress among Whites.
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Limitations
I note several in the present study. First, the cross-sectional nature of the NHIS
data restricts my analyses to correlational associations. The decomposition offers a
counterfactual perspective that slightly enhances my ability to understand the complex
links between psychological distress and its covariates. Ultimately, however, I cannot
overcome the potential endogeneity in my models, and thus urge caution in interpreting
the findings. Second, although the K6 is a useful and comprehensive measure of nonspecific psychological distress, it would be useful to explore other measures of mental
health (e.g., positive affect) as well, especially measures that might capture emotional
suffering better among Black adults. Furthermore, I was unable to control for whether
respondents were taking medication to treat distress symptoms since questions about
medication usage for anxiety and depression have only been asked as part of the NHIS
adult sample questionnaire since 2018. Finally, the NHIS does not ask questions about
drug use or misuse, which is an important oversight given the focus on opioids in relation
to questions over rising mortality. However, the 2019 redesign includes questions about
opioid use, which should shed light on this issue in future research.
A critical question about my findings is whether mental distress is really
increasing or whether my findings are artifacts of changing reporting styles and
willingness to disclose symptoms. Younger adults may be more likely to report feelings
of distress compared to older generations who grew up facing worse stigmatization of
mental health (Twenge et al., 2018). It should also be noted that racial/ethnic minorities
are significantly more likely than Whites to conceal their mental health symptoms and
avoid treatment because of the stigma associated with mental illness (Clement et al.,
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2015). Indeed, while recent evidence shows an upward trend in the seeking of mental
health treatment over time among all age groups, Whites and higher-educated individuals
remain most likely to seek mental health treatment (Johnson, 2021). Finally, the high cost
of psychiatric care and the related costs of mental health care insurance are important
barriers to access to mental health care (Silva, 2019).
Conclusion
While previous studies largely focused on mental health over time among midlife
non-Hispanic Whites due to the focus of the deaths of despair on this group, results from
the present study show that mental distress increased among working-age Black and
White adults from 2002-2018. The steep increase in mental distress over time among
Whites, particularly those aged 25-44, suggest that disparities between White and Black
adults appear to be converging over time. The increase in proportion of the population
engaging in heavy alcohol use and experiencing chronic pain explained much of the
increase in mental distress among Blacks, while covariates explained little of the increase
among Whites. Exploring and decomposing trends among other demographic groups
underscores deteriorating mental health among groups that may have received less
attention in recent literature.
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Tables
Table 3.1: Unweighted Descriptive Statistics, Ages 25-64, 2002-2004 and 2016-2018
(N= 80,215)
Overall %
Ages 25-44

Ages 45-64

2002-2004

2016-2018

Mental distress
(mean, sd)

2.50 (3.86)

3.12 (3.98)

Age (mean, sd)

35.12 (5.70) 34.28 (5.67) *** 53.60 (5.62) 55.21 (5.70) ***

***

2002-2004

2016-2018

2.55 (4.11)

3.08 (4.37) ***

Male

45.47

46.77

*

46.15

47.77

**

White

81.21

85.55

***

84.75

87.57

***

Northeast

16.38

15.16

***

18.32

19.29

***

Midwest

27.97

27.41

26.83

26.01

South

39.00

36.05

38.07

36.78

West

16.65

21.37

16.79

19.92

Married

51.11

46.56

***

55.30

51.20

***

Children at home

57.06

52.95

***

20.75

19.03

***

Region

Socioeconomic Status
Education

***

***

Less than HS

8.41

5.20

11.32

7.88

High school/GED

27.62

18.93

30.67

25.62

Some college

32.46

32.33

29.80

32.37

BA degree and more

31.51

43.65

28.22

34.13

Employment status

*

**

Current employed

81.84

82.70

70.58

69.10

Unemployed

4.08

4.12

2.61

2.85

Not in labor force

14.08

13.18

26.81

28.04

Work status last year

***

12 months

72.32

73.19

64.39

63.16

1-11 months

15.03

14.37

11.72

20.61

Did not work for pay

12.65

12.44

23.89

26.23

Household Income

***
130

***

Below FPL

11.04

10.78

9.82

11.04

1-1.9 times FPL

15.38

15.75

12.69

13.07

2-3.9 times FPL

33.39

30.85

27.85

24.70

4+ times FPL

40.18

42.62

49.63

51.19

Owns home

62.68

54.73

78.75

74.10

***

***

Health behaviors
Smoking status

***

***

Never

56.83

60.41

45.57

53.22

Former

14.57

19.11

29.10

26.04

Current

28.60

20.48

25.33

10.75

Alcohol usage

***

***

Never

15.16

9.56

17.55

10.35

Former

11.14

8.87

19.07

17.13

Current Moderate

43.76

37.57

44.78

44.20

Current Heavy

29.95

43.99

18.60

28.32

BMI

***

***

Underweight

1.76

1.37

1.13

0.95

Normal

39.64

34.31

32.01

26.59

Overweight

33.37

32.28

37.23

35.29

Obese

25.23

32.04

29.63

37.17

Physical activity

43.04

54.87

36.48

44.50

***

Cancer

2.86

3.13

8.93

11.82

***

Arthritis

11.20

10.96

31.93

35.26

***

Diabetes

2.91

4.64

***

10.62

15.07

***

Hypertension

13.25

15.58

***

35.49

40.86

***

Heart Disease

4.79

4.93

11.57

12.06

Stroke

0.62

0.91

2.65

3.45

Emphysema

0.32

0.28

2.40

2.35

Any pain

49.34

52.34

59.38

64.04

Observations

22728

20812

16783

20640

***

Chronic conditions

***
***

***
***

Notes: HS = high school; BA = Bachelor’s degree; BMI=body-mass index; Physical activity =
physical activity meets federal guidelines; FPL = federal poverty line. F-test and t-tests were used
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to assess variable differences between 2002-2004 and 2016-2018. Data are from the National
Health Interview Survey. *p<0.05; **p<0.01; ***p<0.001.
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Table 3.2: Unweighted Descriptive Statistics, White and Blacks, Ages 25-64, 2002-2004 and 2016-2018 (N= 80,215)
White %
Ages 25-44

Black %
Ages 45-64

2016-2018

Mental distress
(mean, sd)

2.47 (3.78)

3.16 (3.96) *** 2.53 (4.08)

Age (mean, sd)

35.23 (5.70) 34.42 (5.66) *** 53.66 (5.61) 55.25 (5.70) *** 34.67 (5.71) 34.06 (5.69) *** 53.24 (5.65) 54.88 (5.68) ***
47.47

48.31

Region

47.12

2016-2018

2002-2004

2016-2018

3.05 (4.31) *** 2.67 (4.22)

2.91 (4.16)

Ages 45-64

2002-2004

Male

2002-2004

Ages 25-44

48.56

***

**

36.83

*

37.65

***

2002-2004

2016-2018

2.66 (4.26)

3.23 (4.73) ***

40.78

42.17

***

***
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Northeast

17.44

16.13

19.15

18.37

11.80

9.44

13.71

9.70

Midwest

29.87

29.43

28.16

27.50

19.78

15.46

19.41

15.51

South

34.19

30.76

34.45

32.44

59.78

67.38

58.18

67.30

West

18.50

23.67

18.24

21.69

8.64

7.71

8.70

7.48

Married

56.29

50.49

***

59.26

54.62

28.75

23.30

***

33.25

27.12

***

Children at home

56.50

52.92

***

20.09

19.25

59.49

53.11

***

24.42

17.50

***

*

Socioeconomic Status
Education

***

***

***

***

Less than HS

7.17

4.45

9.50

6.57

13.79

9.65

21.40

17.07

High school/GED

26.51

17.95

30.38

24.90

32.40

24.74

32.30

30.71

Some college

31.73

31.20

29.66

32.41

35.61

38.31

30.54

32.11

BA +

34.59

46.41

30.46

36.12

18.19

27.30

15.76

20.11

Employment status

*

**

Current employed

82.98

83.57

71.99

70.63

76.94

77.57

62.75

58.38

Unemployed

3.20

3.31

2.33

2.59

7.87

8.91

4.16

4.72

Not in labor force

13.82

13.12

25.68

26.78

15.20

13.53

33.09

36.91

Work status last year

***

***

12 months

73.66

74.25

65.69

64.76

66.54

66.93

57.14

51.91

1-11 months
Did not work for
pay

14.25

13.92

11.66

10.55

18.40

17.03

12.04

11.03

12.09

11.83

22.65

24.69

15.06

16.04

30.82

37.06

Household Income

***

***

*

**
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Below FPL

8.00

8.41

7.69

8.95

24.19

24.87

21.65

25.72

1-1.9 times FPL

13.80

14.30

11.30

11.91

22.22

24.33

20.42

21.24

2-3.9 times FPL

33.67

31.25

27.67

24.52

32.19

28.45

28.84

26.03

4+ times FPL

44.53

46.04

53.33

54.62

21.40

22.35

29.09

27.01

Owns home

68.15

59.14

82.53

78.01

39.05

28.62

57.74

46.61

***

***

**

***

***

Health behaviors
Smoking status

***

***

***

***

Never

54.57

58.50

45.16

52.52

66.59

71.71

47.87

58.11

Former

16.04

20.98

30.26

27.09

8.19

8.08

22.66

18.59

Current

29.39

20.53

24.59

20.38

25.22

20.21

20.47

23.30

Alcohol usage

***

***

***

***

Never

12.02

8.16

15.40

8.86

28.73

17.86

29.50

20.85

Former

10.98

9.04

18.26

16.92

11.82

7.88

23.57

18.55

Current Moderate

43.91

35.71

46.47

44.47

43.10

48.62

35.36

42.28

Current Heavy

33.09

47.09

19.87

29.74

16.34

25.65

11.57

18.32

BMI

***

***

***

***

Underweight

1.89

1.44

1.19

0.98

1.19

0.95

0.79

0.74

Normal

42.44

36.16

33.46

27.84

27.56

23.34

23.95

17.81

Overweight

33.48

32.70

37.50

35.89

32.87

29.81

35.74

31.06

Obese

22.19

29.70

27.85

35.29

38.38

45.90

39.52

50.39

Physical activity

45.00

56.80

38.46

46.13

***

34.56

43.42

25.46

33.01

Cancer

3.17

3.38

9.68

12.69

***

1.50

1.65

4.76

5.69

Arthritis

11.49

11.14

31.67

34.94

***

9.95

9.90

33.41

37.49

**

Diabetes

2.50

4.23

***

9.57

13.74

***

4.68

7.05

***

16.48

24.43

***

Hypertension

11.90

14.21

***

32.63

38.33

***

19.08

23.67

***

51.40

58.69

***

Heart Disease

4.91

5.04

11.60

12.04

4.26

4.33

11.38

12.20

Stroke

0.55

0.84

2.38

3.01

0.94

1.28

4.12

6.55

Emphysema

0.33

0.29

2.60

2.42

0.26

0.21

1.29

1.91

Any pain

51.74

53.46

60.01

64.42

41.72

45.73

55.88

61.30

***

***

***

Chronic conditions
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***
**

***
***

**

Observations
18457
14358
17639
18074
4271
2425
2425
2566
Notes: HS = high school; BA = Bachelor’s degree; BMI=body-mass index; Physical activity = physical activity meets federal guidelines; FPL =
federal poverty line. Data are from the National Health Interview Survey. *p<0.05; **p<0.01; ***p<0.001.

***
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Table 3.3: OLS models of mental distress, adjusted for all covariates, Ages 25-64,
2002-2004 and 2016-2018 (N= 80,215)
Overall
Ages 25-44
2002-2004

2016-2018

Ages 45-64
2002-2004

2016-2018

Age

0.002

-0.001

-0.096***

-0.092***

Male

-0.461***

-0.348***

-0.442***

-0.600***

Black (ref: White)

0.125*

0.637***

0.784***

0.934***

Midwest

0.233**

0.025

-0.042

-0.209*

South

-0.057

-0.084

-0.031

-0.267**

West

0.176*

0.225*

0.031

-0.007

Married

-0.506***

-0.349***

-0.320***

-0.466***

Children at home

-0.168**

-0.555***

-0.163*

-0.247**

Less than HS

0.604***

-0.138

0.672***

0.049

High school/GED

0.001

-0.172*

-0.091

-0.186*

Some college

0.068

-0.011

0.056

-0.003

Region (ref: Northeast)

Socioeconomic Status
Education (ref: BA+)

Employment status (ref: currently employed)
Unemployed

1.077***

1.492***

1.112***

1.039***

Not in labor force

1.012***

0.756***

0.964***

0.847***

Work status last year (ref: 12 months)
Worked 1-11 months

0.283***

0.402***

0.197*

0.401***

Did not work for pay

0.207*

0.272*

0.517***

0.564***

Household Income (ref: 4+ times FPL)
Below the FPL

1.389***

1.470***

1.572***

2.188***

1-1.9 times FPL

0.795***

1.110***

1.125***

1.315***

2-3.9 times FPL

0.202***

0.430***

0.383***

0.482***

Owns home

-0.248***

-0.285***

-0.608***

-0.431***

0.783***

0.764***

0.633***

0.795***

Health behaviors
Smoking (ref: never)
Current
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Former

0.174*

0.337***

0.058

0.072

Former

0.548***

0.255

0.457***

0.273*

Current Moderate

0.312***

0.258*

0.297***

0.115

Current Heavy

0.847***

0.612***

0.421***

0.278**

Underweight

0.391*

0.854***

0.928***

1.105***

Overweight

0.084

-0.072

-0.041

-0.089

Obese

0.158*

0.074

0.103

-0.106

Physical activity

-0.135**

-0.291***

-0.421***

-0.490***

Cancer

1.125***

0.656***

0.283**

0.180*

Arthritis

0.973***

1.040***

0.725***

0.654***

Diabetes

0.547***

0.642***

0.307***

0.308***

Hypertension

0.657***

0.680***

0.434***

0.461***

Heart Disease

1.111***

0.755***

0.600***

0.669***

Stroke

0.946**

0.248

1.327***

1.181***

Emphysema

1.583***

1.515**

1.709***

1.789***

Any pain

1.586***

1.698***

1.354***

1.229***

Alcohol Usage (ref: never)

BMI (ref: Normal)

Chronic conditions

Notes: HS = high school; BA = Bachelor’s degree; BMI=body-mass index; Physical activity =
physical activity meets federal guidelines; FPL = federal poverty line. All estimates were
weighted using survey weights and dummies for survey year. Wald tests were used to assess
whether coefficients were statistically significant between time periods. Significant pairs are
bolded. Bolded coefficient pairs are statistically different Data are from the National Health
Interview Survey. *p<0.05; **p<0.01; ***p<0.001.
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Table 3.4: OLS models of mental distress, adjusted for all covariates, Blacks and Whites, Ages 25-64, 2002-2004 and 2016-2018
(N= 80,215)
White
Black
Ages 25-44
2002-2004

Ages 45-64

2016-2018 2002-2004 2016-2018

Ages 25-44
2002-2004

2016-2018

Ages 45-64
2002-2004 2016-2018

Age

0.003

0.001

-0.094*** -0.093*** -0.001

-0.008

-0.100***

-0.078***

Male

-0.469***

-0.378***

-0.504*** -0.601*** -0.527***

-0.282

-0.224

-0.714***

Midwest

0.125

0.021

-0.074

-0.236**

0.024

0.143

0.109

South

-0.093

-0.169

-0.043

-0.322*** 0.147

0.378

-0.025

0.160

West

0.132

0.195*

-0.013

-0.058

0.305

0.331

0.608

Married

-0.542***

-0.372***

-0.343*** -0.499*** -0.235

-0.178

-0.120

-0.022

Children at home

-0.179**

-0.556***

-0.146

-0.203*

-0.082

-0.399*

-0.110

-0.527*

Less than HS

0.508***

-0.224

0.632***

-0.076

1.083***

0.270

0.957***

0.873**

High school/GED

-0.035

-0.168

-0.118

-0.194*

0.292

-0.090

0.061

0.046

Some college

0.010

-0.020

0.032

-0.011

0.388*

0.100

0.186

0.109

Region (ref: Northeast)
0.860***
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0.402

Socioeconomic Status
Education (ref: BA+)

Employment status (ref: currently employed)
Unemployed

1.213***

1.905***

1.291***

1.043***

0.782**

0.620*

0.537

1.135*

Not in labor force

1.059***

0.674***

0.913***

0.854***

0.934***

1.152***

1.220***

0.791*

Work status last year (ref: 12 months)

1-11 months

0.326***

0.443***

0.155

0.404***

0.156

0.182

0.364

0.379

Did not work for pay

0.107

0.306*

0.565***

0.558***

0.554*

0.108

0.312

0.667

Household Income (ref: 4+ times FPL)
Below the FPL

1.596***

1.438***

1.802***

2.405***

0.831***

1.569***

0.917***

1.172***

1-1.9 times FPL

0.844***

1.229***

1.226***

2.414***

0.515*

0.647*

0.566*

0.434

2-3.9 times FPL

0.202**

0.386***

0.351***

0.474***

0.117

0.690**

0.370*

0.254

Owns home

-0.261***

-0.290***

-0.668*** -0.473*** -0.174

-0.207

-0.431**

-0.230

Current

0.812***

0.763***

0.665***

0.773***

0.628***

0.630**

0.377*

0.778**

Former

0.193**

0.387***

0.136*

0.120

0.224

-0.229

-0.414*

-0.343

Former

0.519***

0.232

0.473***

0.341**

0.442*

0.067

0.321

-0.160

Current Moderate

0.204*

0.225

0.212*

0.117

0.542***

0.349

0.710***

0.143

Current Heavy

0.786***

0.534***

0.364***

0.230*

0.894***

1.086***

0.722**

0.924**

Underweight

0.477*

0.670**

0.818**

1.077***

-0.359

2.395**

1.542*

1.304

Overweight

0.114

-0.100

-0.013

-0.098

-0.087

0.119

-0.230

-0.047

Obese

0.180**

0.052

0.141

-0.134

0.013

0.165

-0.149

-0.002

Physical activity

-0.172**

-0.352***

-0.438*** -0.474*** 0.054

0.059

-0.255

-0.626**

1.000***

0.636***

0.284**

0.982

0.274

0.694

Health behaviors
Smoking (ref: never)
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Alcohol Usage (ref: never)

BMI (ref: Normal)

Chronic conditions
Cancer

0.153

2.074***

Arthritis

0.892***

0.961***

0.705***

0.627***

1.294***

1.562***

0.810***

0.824***

Diabetes

0.829***

0.638***

0.374***

0.378***

-0.212

0.643*

0.081

-0.015

Hypertension

0.653***

0.706***

0.442***

0.486***

0.607***

0.526**

0.404

0.248

Heart Disease

0.653***

0.762***

0.531***

0.624***

1.435***

0.731

0.965***

0.994***

Stroke

1.077**

0.428

1.268***

1.210***

0.637

-0.528

1.568***

1.170**

Emphysema

2.000***

1.640**

1.597***

1.816***

-0.824

0.870

2.207***

0.659

Any pain

1.480***

1.648***

1.310***

1.197***

2.022***

1.910***

1.606***

1.452***

Notes: HS = high school; BA = Bachelor’s degree; BMI=body-mass index; Physical activity = physical activity meets federal guidelines; FPL =
federal poverty line. All estimates were weighted using survey weights and dummies for survey year. Wald tests were used to assess whether
coefficients were statistically significant between time periods. Significant pairs are bolded. Bolded coefficient pairs are statistically different
Data are from the National Health Interview Survey. *p<0.05; **p<0.01; ***p<0.001.
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Table 3.5: Decomposition of differences mental distress in 2002–2004 and 2016–2018
into changes in population composition versus changes in coefficients, Ages 25-64
(N= 80,215)
Overall
Ages 25-44

Ages 45-64

Mental distress 2002-2004

2.50***

2.55***

Mental distress 2016-2018

3.12***

3.08***

Difference

0.62***

0.53***

Composition

0.15***

0.03

Coefficients

0.46***

0.49***

% due to composition differences

24.82%

6.29%

% due to coefficient differences

75.18%

93.71%

Difference due to:

Expression as Percentage:

Percentage Due to Change in:

composition coefficient composition

coefficient

Age (within age group)

-0.73***

-9.76

-28.05***

37.70

Male

0.02

8.17

-1.84***

-13.80*

White (ref: Black)

4.47***

67.79***

4.98***

23.84

Midwest

-0.02

-9.64

0.32*

-8.38

South

0.39

-1.62

0.65***

-16.83*

West

1.69*

1.08

-0.04

-1.20

Married (ref: no)

2.59***

12.86

3.63***

-15.41

Child in household (ref: no)

3.66***

-35.14***

0.80***

-3.28

Less than HS

0.70

-10.04***

-0.27

-13.55***

High school/GED

2.39*

-7.49

1.81*

-5.63

Some college

0.01

-4.33

-0.02

-3.33

Region (ref: Northeast)

Education (ref: BA+)

Employment status (ref: employed)
Unemployed

0.09***

2.68*

0.48***

-0.32

Not in labor force

-1.10***

-5.91

1.98***

-5.86

-0.85***

4.57

Work Status Last Year (ref: employed 12 months)
1-11 months

-0.44***
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2.93

Did not work for pay

-0.09*

1.14

2.49***

1.93

Household Income (ref: 4+ times FPL)
Below the FPL

-0.61***

1.39

5.06***

11.58***

1-1.9 times FPL

0.65***

7.64*

0.94***

4.58

2-3.9 times FPL

-1.87***

12.44*

-2.89***

5.27

Home ownership

3.67***

-3.80

3.79***

26.83

Former

-9.93***

-1.27

-6.90***

7.69

Current

2.46***

3.83

-0.41

0.75

Former

-0.99*

-4.93

-1.02*

-6.55

Current Moderate

-2.69**

-2.77

-0.13

-15.32

Current Heavy

14.24***

-10.58

5.20**

-4.98

Underweight

-0.53***

1.29

-0.37***

0.38

Overweight

0.12

-8.31

0.33

-3.46

Obese

0.83

-3.45

-1.52

-11.74*

Physical activity

-5.58***

-10.79*

-7.45***

-4.73

Cancer

2.56***

-2.19*

0.98*

-1.76

Arthritis

0.29***

1.14

4.12***

-4.28

Diabetes

-0.40***

0.52

2.60***

-0.02

Hypertension

1.84***

0.46

4.71***

1.87

Heart Disease

0.18***

-2.71*

0.63***

1.56

Stroke

0.11

-0.72

1.80***

-0.74

Emphysema

-0.09**

-0.03

-0.14***

0.23

Any pain

6.86***

9.11

10.85***

-14.34

Smoking (ref: Never)

Alcohol Usage (ref: never)

BMI (ref: Normal)

Constant

76.28

120.46

Notes: HS = high school; BA = Bachelor’s degree; BMI=body-mass index; Physical activity =
physical activity meets federal guidelines; FPL = federal poverty line. Data are from the National
Health Interview Survey. *p<0.05; **p<0.01; ***p<0.001.
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Table 3.6: Decomposition of differences mental distress in 2002–2004 and 2016–2018 into changes in population composition
versus changes in coefficients, Blacks and Whites, Ages 25-64 (N= 80,215)
White
Black
Ages 25-44

Ages 45-64

Ages 25-44

Ages 45-64

Mental distress 2002-2004

2.47***

2.53***

2.67***

2.66***

Mental distress 2016-2018

3.16***

3.05***

2.91***

3.23***

Difference

0.69***

0.52***

0.24***

0.57***

Composition

0.12***

0.01

0.28***

0.19**

Coefficients

0.57***

0.51***

-0.02

0.37**

% due to composition differences

17.01%

2.51%

109.58%

33.80%

% due to coefficient differences

82.99%

97.49%

-9.58%

66.20%

Difference due to:

143

Expression as Percentage:

Percentage Due to Change in:

composition coefficient composition coefficient composition coefficient composition coefficient

Age (within age group)

-0.14

-11.46

-28.05***

12.81

1.68

-88.35

-22.61***

195.09

Male

-0.47***

6.16

-1.65***

-8.69

-0.87

36.71

-1.73****

-34.76*

Midwest

-0.01

-4.61

0.29**

-8.56

-0.03

-67.97*

-0.73

-1.53

South

0.81

-3.52

1.22***

18.05*

10.20

44.34

2.33

16.31

West

1.45*

1.52

-0.38

-1.57

-1.08

-3.94

-1.32

4.09

Married (ref: no)

3.14***

13.80

4.41***

-17.47

3.88

6.71

0.43

4.69

Child in household (ref: no)

2.91***

-31.17*** 0.32*

-2.16

10.33*

-76.28

6.50*

-17.62

Region (ref: Northeast)

Education (ref: BA+)
Less than HS

0.86

-7.54***

0.46

-12.93*** -3.83

-45.78*

-6.61**

-3.36

High school/GED

2.06

-4.90

2.04*

-4.46

2.83

-48.66

-0.11

-1.40

Some college

0.02

-1.59

-0.06

-2.43

0.92

-41.47

0.29

-4.44

Employment status (ref: employed)
Unemployed

0.29***

3.19**

0.52***

-1.06

2.50

-5.43

1.12*

4.46

Not in labor force

-0.68***

-7.87*

1.79***

-2.83

-7.92***

16.41

5.36*

-24.09

Work Status Last Year (ref: employed 12 months)
1-11 months

-0.22***

2.47

-0.86***

5.54

-0.83

-0.26

-0.63

-0.22

Did not work for pay

-0.12*

3.41

2.17***

-0.46

0.30

-29.40

7.01

16.84
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Household Income (ref: 4+ times FPL)
Below the FPL

0.84***

-1.91

5.77***

8.90**

4.37***

75.71*

8.48***

9.91

1-1.9 times FPL

0.88***

7.50**

1.64***

4.09

5.75**

15.12

0.64

-4.86

2-3.9 times FPL

-1.36***

9.06

-2.85***

6.51

-10.69**

77.04

-1.28

-5.90

Home ownership

3.81***

-3.08

4.07***

30.77

7.86

-2.55

4.65

19.95

Former

-9.71***

-2.41

-6.17***

4.95

-12.24**

-0.56

-8.38**

20.76

Current

2.75***

4.49

-0.71

-0.98

0.11

-15.31

2.61

2.86

Former

-0.68

-4.32

-0.87**

-4.58

-1.79

-15.11

1.36

-19.34

Current Moderate

-2.79*

2.30

-0.45

-8.57

8.06

-29.69

1.82

-34.54

Current Heavy

11.08***

-11.36

4.36*

-5.11

40.95***

14.27

11.28**

4.56

Smoking (ref: Never)

Alcohol Usage (ref: never)

BMI (ref: Normal)
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Underweight

-0.43**

0.50

-0.42***

0.58

-2.35**

13.25**

-0.11

-0.22

Overweight

0.11

-10.29*

0.30

-6.20

-1.46

27.03

0.32

11.74

Obese

0.59

-4.15

-1.90

-14.56*

4.59

21.93

0.03

10.32

Physical activity

-6.05***

-11.77*

-6.93***

-2.69

2.76

3.57

-8.28**

-16.66

Cancer

0.19***

-1.68

0.87

-2.45

0.59

-6.59

1.17

3.47

Arthritis

-0.49***

1.10

3.90***

-4.71

-0.33***

9.34

5.88***

0.41

Diabetes

1.63***

-0.67

3.00***

0.03

6.50*

16.95*

-0.31

-3.27

Hypertension

2.37***

0.90

5.28***

2.70

9.41**

-6.80

3.32

-13.43

Heart Disease

0.14***

-1.96

0.52***

2.09

0.21

-11.44

1.46***

0.92

Stroke

0.18

-0.53

1.45***

-0.28

-0.80

-4.57

5.08**

-2.83

Emphysema

-0.09**

-0.17

-0.62***

1.09

-0.21

1.85

0.73

-3.64

Any pain

4.12***

12.78*

10.03***

-13.10

30.19***

-20.98

14.03***

-13.92

Constant

140.77**

161.33

131.34

-54.16

Notes: HS = high school; BA = Bachelor’s degree; BMI=body-mass index; Physical activity = physical activity meets federal guidelines; FPL =
federal poverty line. Data are from the National Health Interview Survey. *p<0.05; **p<0.01; ***p<0.001.

Figures
Figure 3.1: Semiparametric age and sex-adjusted models of mental distress trends
2002–2018 among Black and White adults ages 25-64, stratified by age group and
race (N= 221,191)
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